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ABSTRACT 

~he overall purpose of this study is to present 

a~~ropriate comparative datd on majot DOD CO!ltractors and to 

evaluate their profitability during the period 1~80-19 84 . The 

study is .structured to examine t110 princi[Jal rt:searc h 

q u c: s t i on s as they a p p 1 y to a sa r.1 p 1 e o f 4 S: p r i me 0 0 u 

contractors. ·rh~ first examines profitc.1bility froi:l Lle mC:icro 

level, i.e. the defense industry taken as a whole. 'fhe Se<..:ulld 

involves an anulys1s of several d~fense COiltractors at tne 

micro level, i.e. individual firms and specific business 

segnaents. The study includes a discussion of tl1c: dc:fense 

perspective of the 198C's, an historical summary of DOD 

detense policy, a review ot profit studies, anC: a sumn.ary of 

selected financial data. The study's main conclusions arc 

tr1c:t on Lne bas1s of the protitaoility meusur~s .s~lei.:c.c::d one.. 

f o r the p e r i o d 1 ~:HH.l - 1 9 8 4 , D 0 D p r i me co n t r a c to r s '•".; r e ( .J.. ) m o r e 

p r o f 1 t u b 1 c t r a a n t n c 1 r l i "- t.. - s i z e <i co u r., c:: r c i a 1 o r i e n t e d 

comt:Jctitors und (2) on both c..~n aggregute C:ind seyment. busis, 

lc::ss ~x~o~ed to 11sk. 
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I. IN'I'RODUC'l' I Ur-.1 

Since the early part of the nineteen sixties there have 

been many discussions and numerous studies compl2ted on the 

profits attain~d oy maJor government contractors. ·fhe f:.Jress 

is alive with many new discoveries of seemingly overpriced 

iteQs purchased "blindly" by the Defense Department. ~n~ v1ew 

of many is that the prime defense contractors are taKing 

undue advantage ot th~ir positions, lec:.ving th~:= Def.ic.rtment of 

Defense and the taxpayers to carry tne burden of the 

corporations' ~rofitability. 

The issue of profitability of those corporations that 

supply the government with t11e goods and services to support 

tne national defenst: is a cruciul anu ~ontroversial one. 'ditil 

due regard to the risk factor, if the profits gained on 

gov~rn1.1ent business e:re hiyner thdn tnose yaincci in tl1e 

private sector, the government is wasting resources. 

Conversely, if tne prof1ts arc s1gn1f.icantly lower" in Lne 

government contracting business, tnen the maJor contracr.ors 

Wlll seek otner murKets, and t11e yu.:dity and avaiL:bility of 

the necessary defense supplies will be adversely affected. 

l><.:Sl-Jit~ the.: many profitability st.udies tnut i1aVt= been 

done, there seems to be little ayreement on whether or not 

the r,1ajor defense contractvr.::) arc reuf.Jiny grL:..:. t~l, eyu c. l, or 

lesser returns on ousiness tilan the corporations engC1(_p.::d 

solely ill Lh~.:. private marKeLple;ce. In liynt of tllis 



uncert&inty, a furth~r ste~ into the proficability dimens1on 

was taken that will clarify some of the confusion in this 

area. The overall purpose of this study is to present 

appropriate comparative data on DOD contractors and to 

eva 1 u a t e the i r pro f i tab i 1 i t y • '.C ~" o i m p o r tan t d .i. s c 1 d .i. me r !:i a r c­

in order. First the research objectives and comparisons ar e 

focus~d on presentat1on of obJective, 4uanL1tative tinan~cial 

data. '!'here is no attempt to determine, on a qualitative 

basis, th~ r~ctsonctol~ness or adeyuacy ot ~rofics. s~cond, 

this study has relied on published accountiny data 

througnout, particularly as tn~y reflecc th e dllocation ot 

costs, and no attempt is made to analyze the quality of 

report~d ec.anings. ~hile dat~ sources anc t hei r llmitatlons 

are addressed in detail in Chapter II, the study hinges .or: 
th~ presumpcion that r e~or t~d costs arb pro~erly alloc~ted 

and accuratelf classified. Allocation distortions with 

rest:Ject to 00D conc.ta cting w1ll tena to increas~ DOD contr a ct 

costs and reduce profits. In general, com~arisons will bb 

lt..s.s ~ro11uunced. A full d1.sc.:ussion of the '-iut:dity ot e<:Jtning!:i 

is thus beyond the scope of tnis thesis. 

·.L'Clt! study ·~Jas structured to examin e t:\JO pr inc.:1pal 

research yuestions. The first examines profitability rrom th~ 

macro level, i. e ., the OE:tense industry td l(en as ci wnolc. '111e 

second yuestion tak~s a closer look at several de fens~ 

contrc...ctors ~t.. t11e micro level, 1.e., in d .i.vi d ua.l firms anc 

specitic business seyments within those firms. tiotn yuescions 

9 



are addressed in the same time frame to facilitate 

comparisons and to s~rve as ref~r~nc~ points for possible 

replication or further study. Whether this period of study, 

from 19b~ through 19b4, is representacive of future trends, 

valuable in illuminating previous ones or merely an anomaly 

is only s~eculation and the proper focus of future research. 

1. What is the relative profitability of firms doing 
business with the government? 

ln the first question, a traditional approach is taken in 

comparing profitability by id..;ntifying tne companies tnc-.t 

rely heavily on DOD contracts and comparing their returns to 

some base level. Directly related to and a subset of the 

question of profitability is the question of the risks 

involved in def-iending on government contracts for a 

significant portion of prof1ts. 

2. tlow do prof1ts of the defense-orlc=ntecJ SI2'::Jments (~0 
percent or greater of sales to DUD) within 13 ~rime 
De f:J a r c 1:1 en t o f De f en s ~ con t r Ci c t o t s com p a r e to t h t2 

corporate segments principally involved in private 
marKets? 

The second qu~stion re4uires dis~ntangling business 

segmenls so that those seyments principally engaged in 

sur.~plyiny 0ul.J may b~ compared w1cn the otLer SE:yrnents of tll~ 

cor~oration which rely more extensively on the private 

sector. ln addit1on to consicler1ns th~ lntracompany 

com!:Jarisons, government/DO!J segm~nts are pooled aud compared 

witi1 tlw ~r1vate s12ctot s egments on an intercomt-Jany basi!::i. 

each of the research yuestions is addressed separately, 

Que s t i on 1 i n C 11 a pte r 1 V and Q u c s t i on 2 i n C t1 e: t:> t e t V • 

lU 



A. DeFENSE PERSPECTIVE OF THE 1980's 

The 1980's provide an interesting, albeic unusual, 

time frame to study defense contractors. The growth of 

national defense spending under a pro-defense President might 

suggest a favorable business environment for defense 

contractors. However, the incre~ses in defense spending must 

be quantified and put in perspective, i.e. in terms of Gross 

National J?roduct (Gr•JP), the national budget, an d chonyes 1n 

total DOD contract awards [Kef. 1: Sees. 5 and 6]. Table 1 

provides ttles~J summary data. 

As a percent of GNP, nationc.l defense uudget authority 

has seen minor fluctuations but nas averaged 5.84 percent 

during tlle period lSi80-19 8 4 • .by comf.Jarison, during th e 

previous 5 year period, the averag~ was 5.16 percent. 

ln 19b0, national defense's share of total budg e t 

autllorityl was 2..~..2 tJercent. In 1Sb4, it ha d grown to 28 

percent and is proJected to increuse to nearly 33 percent by 

l::tb8. Outl a ys2 (in cur· r~nt doi.lurs) for l-..le~tion a l a e ft:ns e ha v<=: 

increased 70 rercent over the 198U-19~4 period, compared to a 

4S pt;rcent increas ~ in to e 1~7 5 -lS. C J period. 

rrom the defense contractors' tJOint of view, the 

prin~if.Jal 1nterest lS how 1:1Uct1 ot ttu~ 1n c r12ase 1n d et ens ~ 

1 
Budyet authorir.y 1s ai)pror?ri a c.t;;<J c hen y~ c~ r by C on-:Jr~ ss 

and represents funding that will be spent over a subsequtJnt 
y~or or ~eriod of y~drs. 

2 
cl u <J -:1 e t o u t 1 a y s a r 12 t t1 c: do ll <J r s t u a t a r e a c t u .::t 11 y s tJ e n c 

by an agency during the fiscal yec.r. 

ll 



spending is allocated to prime contracts for goods and 

services. A review of DOD prime contract awards during tne 

period reveals that allocation of tne national defense budget 

authority to pr1me contracts has remained nearly const~nt 

{50-54 percent). As a percentage of outlays, prime contracts 

have ranged from 57-63 percent. 

TABLE 1 
DE:FEt\ISE SPi:;NDlt~G Ii.~ PLrC:::>PECJ.' 1 Vt.: 1~ 8 G-lSJo~ 

{billions of current dollars) 

FX'- b0 FY-81 ~· t-U2 Ft- 8 3 F't-b4 

GNP 2575.8 2B85.9 3046.1J 3221.4 3Sbl.l 

Tu'l'AL G7 '6 .1 7'-i':J.l 813.8 8 8 ·; • ':J ~ 4 S•. ·; 
BUDGET 
AUTHuk 1 'l 'i 

Dt::ft::l'.JSt:: 14 3 .8 180.0 216.5 245.0 265.1 
BUDGET 
AU'.i.' Huk I'f'i 

Dl:.t El~St:; l.Jj.9 15-/.5 lu5.3 2G 9 .SI 22. 7 .4 
OUT LA iS 

PHI1"1E i)JJ.) 76. o Sl7.4 116.7 120.2 l...J.J.G 
COJ.\JTRAC'J.'S 

Source : u f f ic e o £ rv1 c.m u gen. t:! n t (..: n d 8 u d 1::1 c. t , l:i is tor icc. 1 1' .:. l> l c s : 
budget of tu e Unit..;cl Statt..:S Cover11rnent tisc a l 'iec;.r l~ bG . GPO, 
Wash1ngton, DC l~tiS. 

ln tt:!rr:ls of GNP, sh a re of naLionz.l bud~eL, and doll a r 

va lue of prime contracts let by the DUD, the size of cne DJD 

" t-J i t: " h c. s i r1 c r e a s t; d cJ r a m a t i c a 1 l y 1 n t 11 ~;;; 1 0 8 G ' .s • A c l e 3 r 

upward trend has been established, and lt is against this 

bl. cK.drol! th d t this study must b 2 vi2we<.J. 
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ti. THE DOD PIE 

In studying tht ~rofit~bility of corpor~tions, en~ 

question of the present and projected future demand for th~ 

products plays a significant part in tne overall ~v~lu~tion. 

With the Department of D~fense prime contractors, a wary eye 

has been cast toward the longevity of the customer and 

supplier relationship. This can be seen in the financial 

re~orts of DUD-ori~nted firms where a caution is included 

concerning the J:.Jossible termination of the long term 

contracts at the convenience of the yovernment •. d1ese 

statements are usually follo~ed by affirmations about tne 

proteccion ~r.ovision~ covering costs 1ncurr.ed as well d~ ttl~ 

payment of any applicable fees or profits. Bven ~ith the 

t h r e a t o f p o s s i b 1 e t c ~ m i n a t i on 3 , the r e a r e many com? cHl 1 ~ s 

vying for a piece of the defense market "pie." 

Within tr1e short timE: fr ame of this st.u.dy, wtJich 

admittedly covers the defense buildup of tne eiguties, th e 

o b l i gat i or, o i p r ua e con t r a c t do 11 a r s has t i sen f r om ~ -; G • v 

billion in iiscal year 198~ to $133.6 billion in iiscal y~ar 

1SI04 [H.ef. J], an increase of 57 pt2tcent. tigure 1 snow s tnc 

increase of defense contracts in relation to the ir1creas~ of 

the nationc:..l budgE.t authotity. 

3 
From rE.!:JOrts publl.s11ed by tn 2 LJ. ~. Liepc.:rlm~::tJt of 

Uefense, 1Jirector.:.1te for Information, OfJerations C~nd Rt2i:JOrts 
(ulUl~), tcrminc.lioJlS tor Lh2 t--asL five y~ars nave a ver ol.Jed .~ 
percent of the total value of contracts awarded [Ref 2j. 
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1980 

Prime Contracts 

Other 

1984 

Total Defense Budget Authority 

Total National Budget Authority 

Figure 1. Defense Contracts and the National Budget 

The source used for information concerning the annual 

size and the recipients of the maJor portion of the 

Department of Defense contracts is the DOD Direccorate for 

Information, Operations, and R~ports (DIOH) publication 

entitled 100 Companies Receiving the Largest Dollar·of Prime 

Concract Awards (Top 100) which is further described in 

Chapter II. The following are pertinent facts concerning tne 

Top lL10 summary data as they apply to this study. Selection 

of companies for study is explained in Chapter III. 

(1) Prior to 1983, the companies listed were for prime 
contracts awarded in excess of $10,000. Since 1983 the 
listing is for contracts which exceed $~5,000. 

14 



(2) The 100 companies listed each year have received 
between 6~ ~ercent and 70 ~ercent of the total volume 
of awarded contracts. 

(3) In the five years studied, fifty four compani~s 
consistently appeared each year. 

(4) The forty nine companies thot wer~ selected for study 
from the fifty four received between 49 percent and S4 
percent of the total contract awards. 

(5) Over the period covered in this study, an average of 
17 companies per year were added and subtr~cted from 
the list of l~f:J. 

In summary, the "pie's" larg~st ~ieces are oblig~ted in 

single and multi-year contracts and are re~eat~dly won by a 

s~lect few. Th~ remaining portions arc sougt1t. and 'v'on Dy 

companies which are not included in the "'fop 100 11 on cJ 

consistent basis. 

C. PRO~LEMS lN STUDtlNG PROfiT 

1. Definitions 

becC~ust.: the t(;rm .. profit" may be us-.: c anC:: inttq ... rt:ceu 

differently by econor.1ists, accountants, corporat e fin.:.:ncicJl 

otficers, l~nd~rs, government contracting otficers, and 

federul agencies, its definition is of primary import~nc e . ln 

t his stuuy, profit is detint:d CIS t!1e .:.:mount ot gross r E:: vc:r1ues 

that ren1ain after d~duction of all costs, expenses, intc:rt;;st, 

and tcJx es. 'l'htJtt.:.:fore, .. profit", "net profit", dnd "n~t 

income 11 c:Jre considered synonymous. 11 0percJting profit" is 

defined as earn1ngs before interest a nd tC~~es. 

Profit is senerally related to some other fin~ncial 

mt:asur<2 (i.e. sales, shureholJer 's eyu1ty, total 

lS 



capitalization etc.) and expressed as a percentage • This 

percentage, with profit as the numerator and another 

financial measure as the denominator, provides the profit 

"rate" or "return .. on a S!Jecific base. 'l'h2 denominator or 

"base" is critical in measuring profitability, for totally 

different conclusions Cdn be reached using the same numerator 

over different denominators. 

In this study, 11 net worth" and 11 Sal~s" art:: used for 

the bases in the profit eyuations (specific reasons for using 

net worth follo\J in th1s section and for using sales 1n 

Chapter V). 'fhe definition of net worth is important, for 

t i1 e r t: cJ r e man y f i n a n c i a 1 i n f o n11 a t i on so u r c (;;! s t h a t a i f f t= r i n 

the treatment of its components. For this study, "net worth" 

includes all cc~pital stock (less preferred stock. ti1at carries 

mandatory redemption restrictions or is outside the compdny's 

control), surf)lus, and retdined earnings. 

2. Seleccion of a Profit ~~asure 

A number of prot1t measures have been used in 

s t u d y i n g de E ens e con t r a c to r s • W h i 1 e no one me a s u r e 11 as g a i ned 

universal (."iCC~pc.ance, net income divided by nt::L wortn .. Jas 

selectt::d as the comparative measure because of the following 

ri::!asons: 

A. it pr-ecludes che disr.ortion introGUC~.:<i wl1en trying to 
account for government-furnisned plant, proi:)erty, and 
eyult-Jment. 

ti • o v e r t i me , s i y n i f i c cill t c n u n <J e s to a c o t p o r a t i on ' s 
financial structure will ultimately be reflected in its 
n e l w o 1- t.L 1 • 

1 5 



C. to enable comparisons with the princi~al ~rofit studi~s 
completed in the past that have used this particular 
measure as a profitability baseline. 

D. because net worth is an important statement of the long 
term financial health of a company to its stockholders 
and potential investors. 

3. DOD-specific Problems 

There exist several peculiarities in studying D~D and 

its contractors which have a measurable effect on annual 

data. To reduce these annual variations \vitllin Sf.Jt..Cific 

firms, most of the data in this study has been "aggregated" 

or grouped togetner. Ind1vidual firms• financial data nave: 

been added to those of other firms and a mean or avera~e 

o b t a i n e d • '1' h i s i s us e £ u 1 i n com fJ a r i n g co r tJ o r a t E: b t: t1 a v i o r 

because the mean or average represents a group of firms 

viewed as a single entity. '!'hroughout the study, aygregateu 

data will be identified by the use of means and/or the actual 

number of data elements incluued in a group. Unl ess 

otherwise noted, all data refer to the specific period of 

this study, l~dL-1~04. 

a • '1' i m i ng • 

A funaG:mental problew in studying contrac tors 1s 

the time dimension. DUD reports conform to the federal fiscal 

y e ar (e.g., October 1- Septemoer JO). '1'11is can cre;e;te a 

timing difference for a corporation that is awarded a maJor 

con t r act in t 11 e f i r s L ..._1 u a r t e r of <... t i s c a 1 y t: d r , f i 1 c: s 

calendar year-end reports to the SEC and ends its corporat~ 

year on Ji:J Jun e the follov;ing year. '!'he r e sulti11g distort1on 



in data is apparent on an annual basis. fo'o r examlJle, in 1982, 

DOD reported contract awards to a firm that exc~eded the 

firm's total sales as reported at year end. This can be 

traced to two factors. First, the FY83 DOD contract awards 

represented multi -year procurement dnd second, tr1e firm's 

financial reports recognized only the initial year's 

revenues. However, by usiny aggregate data, such 1solated 

annual distortions have been minimized. 

b. ~on-DUD Government Contracts. 

Annually, DOD discloses both the dollar value and 

the specific f1rms awarded prime contracts [Ref. Jj e 

However, many of the contractors listed are awarded 

additional government contracts that are not includeu. in tne 

DOD figures. 'l'his is apparent when specific business 

segments C~re examined in Chapter V. All of the firms studied 

are segmented by product, business line, or maJor custom~rs 

and report r~venues and exp~nses on tn&t basis. Generally, 

DOD and non-DUD government contracts are lum~~d together in 

f i n c: n c i a 1 r e p o r t s and 1 a be ll e d 11 g o v I;;! r n m ~ n L. ~J o r k 11 
• 11 o \v e v c: r , 

because the proportion of non-DOD government worK is 

rE::latively insignificant, UJD worK rt-111ains val1d os cl t-Jroxy 

f o r to t Ci 1 :jove r n men t '" o r K 4 • 

4 
i' o r c x a llll? 1 e , one o f t t1 e f.J r 1 m a t y no n - D J u go v e: r n n. ~ n t a g r~ n c i c s 

that awards contracts t:o a number of the finns studi~::d 1s tht.: 
L'-l a t 1 on a 1 A e r on Cl u t i c s and s p a c c Ac m i n i s t r a t i on ( ~,\1 AS A ) • 1 n 
terms of budget, NASA's total buaget authority has amounted 
to Cipf.Jroxiltidtely 3 J?ercent of Uuu 's total eac.n year. 
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c. Miscellany. 

Many defense contractors actively participate in 

the Foreign Military Sales (FMS) program. FMS sales were 

included as government sales because DOD admin1sters this 

program of Allied procurement. 

4. Summary 

1 n summa r y , t h e s t u d y o t pro f .i. t 1 n the ~ u b 1 i c or 

private sectors is inherently difficult because of 

definitions, selecr.ion of ~n appropriate base, and tne 

variations in data reported by the financidl information 

services. DuD contractors' E--rofitability is further 

complicated by timing, treatment of non-DUD government 

contracts, and the FMS program. 

D. HISTOHICAL SURVEY OF PROFIT STUDIES 

The numoer of profit studies ot DuU cor1tr ac tors cornplet~J 

during the last 20 years is coQsidt!ralJle (tflt:: Profit '7 6 

annotated bibliogra~hy includes 53 citations alone), altnough 

the i.tajor i ty were cornpleted bet:ween l~Go - 197·,. 1•1any of tht! 

studies concentrated on the 1960's anJ .,;ere clearly skewed by 

r.h'= dt:!rnands of hlilit.:~ry Oi:Jt=rations in Vietnar.1. ~~lost recently, 

DOD has concluded an 18 month study of defense contractors 

tt1G1t .vas released in August 1S!85 [Het. 4J, tne f1rst such 

comr;r~nensive study sinct:! Protit '76 (Ref. ~]. 

Profit has not been a major to~icG1l subject for the last 

1~ y12ars. l'11ere c.r~ iso1att:!d stucies, a moc.kst r.ui;tb;.;r ot 

Journal art1cles, and less than a dozen known tneses on tnc= 

1~ 
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subject. By far the most voluminous reporting on profits of 

DUD contractors has been in the news media. Of all tbcsl2 

various sources, the most useful to this research effort have 

been the formal studies undertaken by the HAN0 Corporation, 

the Logistics Management Institute (LMI), Government 

Accountiny Office (GAO), and the Department of Defense (DOD). 

Because of the detailed methodologies, breadth of data, and 

bibliographies, the studies in this group ar~ consia12red 

"baseline" works. A second group of studies primarily 

represent crit1cal analyses of tne baseline studies, often 

"borrowing" the data ana methodology ot the primary 

r~::seorchers. 

~"' h i 1 e t! 1 e m12 tho a o l o g y o f t lH= base 1 i n e stud i e s 1 s o f 

continuing interest to future researchers, the maJor 

conclusions of the studies are im~ortant for two r~asons. 

r'irst they lJrovide the. historical context in which to view 

changes in DOD i-'rofit t-~olicy. Second, the conclusions lacK 

a ny general consensus. They either "prove" that DOD 

c o n t r a c to r s o £) e r a t e i n d fl en v i r o n rn en t o f l ow r i s K s d n d : 1 i 'J h 

profits or high risks and low profits. Tnere's little in the 

-N c: y of mid d 1 e ground • '"'hi 112 t n i .::; p o 1 c. r i .:. iJ t 1 on i s c x .::1 y y c r a t e cJ , 

there is no single study whose conclusions are universially 

accel_)t eu . '1' he stud i e s v CJ. c. y s i <.j n if i cant 1 y in 1 t: v e 1 of 

objectivity, size of data base, and most imt:Jortant, tl1e 

profit Itteo.sur~ 1tself. :Wlor.12 often than not,tht: conclusions 

bE:come a f-roduct of the specific profit measures estaolishecl 
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at the outset of the study. Among the measures included in 

these studies were profits as a ~ercentage of sales, as a 

percentage of shareholder's equity, and as a percentage of 

total capit~l invested. Various assessments of risK, aeot 

leverage, and capital turnover also distinguish the studies. 

The following key events and studies are helpful in 

understanding the evolution of DOD profit policy and the 

relationship of a monopsonist DOD to its industrial bas~. 

This survey is not all-inclusive but mer~ly representative of 

the ltu::ti n po 1 icy currents : 

DA'l't: 

1934 

£VSr•J'l' /STUD i 

Tne Vinson-'l'rammell Act was passed to limit 

profits on the construction of naval ships and 

a i r c r a £ t • I t r e q u i r e d f= a c t1 con t r a c to r to 

return all profits thut excet:ded 10 percent of 

tht.: to tdl contrc.ct [.Jric~ for snit> contretcts ~nd 

12 p~rcent of the total contract price for 

aircraft concracts. ~a.:;sed in t.ne war-.e ot 

post-war profit scandals, this statute 

represented th~;; first attemp t to "legisl ate" 

profits. 

Tt1e kenegotic:.Jtion doard 1s establisned to 

review ~ar, ~avy, and Maritime Commission 

contractor ~rofits and empowered to reduce 

profits where they are "excessive". All 

co rttr act s of $1U~, 00lJ. or more contai n2a u 
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1962 

1964 

1~67 

1~G7 

"renegotiation cl~use" th~t could be invoked by 

the Department secretary. 

McClellan Hearings investigate widespread 

allegations of "profit pyramiding" of defense 

contractors and their sub-contractors. 

"Weighted Guidelines" were introduced for 

government contracting in answer to 

. Congressional charges of "profit t.Jyramiding" 

and to prop up a sagging defense industry. The 

weighted guidelines were a cost-based formula 

that determined f)rofit oy d weighting scht:m~ of 

65 percent allocaced to cost, 3u percent 

allocated to ris~, and 5 percent allocatee to 

other. The weighted guidelines set a precedent 

for cost-based profits. 

A ~~AND study, RisK and tne Aerosi..Jace Rate of 

Return [t~ef. 6] , addressed tnc question o[ 

whether above average return on equity for 

A~ rospace contractors \Jet!::i linked to abovt: 

average risk exposure during the period 

1~57-1~64. 'l'he study co nclud ed tt1at def~~n se 

contractors' return could not be explained on 

the basis of risK a lone. 

Prot. L'i urro.y to.t:idcnuaum publishes Anus dfl<..l tne 

Ame rican .t::conomy: A Domestic Convergence 

Hypo t n e sis [ .1:\ e f • 7 ) • '1' t1 e study con c l u c..; e C.: t 11 d t 
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defense work profits (defined as a percentage 

of net worth) exceeded profits on similar 

co mm e r c i a 1 'Nor 1< • 

Logistics Management Institute (LMI) Defense 

Industry Profit Review was publisned in a 

series in 1967,1969 and 1970 [Hef. B]. 

1~67: reported "downward" trend in def2nse 

business profitability ~ith 

concurrent Uf?ward trend in commercial 

profitability. MaJor indices 

inc1uaed f..irofit as a percent oi: 

sales, equity investment, total 

investment and costs. 

1969: continuation of 1967 study. Using 

profitability oase of ~otal Capital 

Investment (TCI), concludes that 

defens~ ~rofitability ~ s p2rcent o f 

TCl is trending downward while the 

co mm e r c i a l sec to r i s t:. r ~:;: n d i n ~ u l? w a r u , 

and explained by, more comt-JeL.ition, 

ir1flation, and fix~d price contr acts . 

1~7~: based on 19~B-1 9 G8 data and support ed 

1SiG7 und 1~ 6~ tinuiHgs. 'file study 

found that (1) defense business 

S ~ lowed low a verage profits .·men 

compared to commercial business, (2) 
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1971 

1 ~71 

1~7 6 

profit inequities exist due to 

differing capital requirements, and 

{3) defense contractors arc capable 

of competing in commercial markets. 

GAO Defense Industry Profit Study, (Hef. 9), 

concluded that defense business profits were 

significantly lower than commercial business 

profits, using profits as a percentage of sales 

as the measure, in a survey of 74 ll1aJor DOD 

contractors and a review of 146 DOD, NASA, and 

Coast Guard negotiated c'ontructs fror.1 

1964-1969. When profits were ~xpressed as ~ 

percentage of equity c~pital and total c~pital 

investment, DOD contractors and commercial 

contractors were similar. 

Aerospace Industri~s of Am~rica Aerospace 

Profits vs. t-UsKs , (Ref. 10) addresses 

adequacy of profits in relation to risk. Profit 

is expressed as a percentage of: sales, uguity 

capital, and total capital investment. 

It conclud2d on t.ne ba::>ls of perioc studied 

(1966-1969) that profit rates by any measure 

have fallen ana are currently belo~ rates for 

like commercial work, des~ite increased risk. 

Department o[ Defense (DuD) Profit '7G 

study reveal~d that defense business was 
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1985 

characterized by high risks and low 

profits. It led to DPC 76-3, the new profit 

policy for DOD in 1976, that revised the 

weighted Guidelines to increase facilities 

investment and to increase potential profit by 

inclusion of imputed cost of capital. 

D0D Defense financial and lnvestm~nt 

Rev i e \.J con t i n u e s t t1 e 11 1-' r o f i t ' 7 6 11 met nod o 1 o y y 

using 1975-1983 data. It found that during tn e 

~eriod 197U-197~ ucfense profits were 

comparable to durable goods manufaccurcrs. 

However, average d~fense profits during 

1980-1983 decreased slightly while profits ot 

durable goods manufacturers deteriorated 

dramatically. The study concluded that defense 

business remained profitable becaus e of (1) 

increased defense outlays and (2) decline in 

inflation. l't1e study found thc1t tht: curr e nt 

profit policy \vas basically sound a nd in ne~d 

ot only minor refinements. 

What has emerged from these primary studies is ~ wide 

rC~n cje of conclusions and little agreement on an ~ lytical 

techniyues or research approach. Authorship has 

tJ red i c t a b 1 y 1 e d to c :-1.:. r g e s o r b 1 a s an cJ c r i t i c a 1 r e a c t i on by 

interest groups. Thus, an historical survey of profit stuaies 
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is useful in studying profit today only in terms of 

sampling/selection techniques, statistical methods, and 

selection of profit indices. In addition, studying the 

analyses of the maJor studies is helpful in avoiding th~ 

known pitfalls in this research field. 

Profit '76, [Ref • .:,: pp C3-C4] included a list of salient 

profit study points that are particularly useful in designing 

and formulating any study of defense contractors. Those 

guidelines have been modified to apply specifically to this 

study and ar~ shown below: 

1. UbJt:Ctivity of the premises and ·methodologies 
a. What were the underlying assumptions? 
b. ~'<ere the assumption~ JUStified? 
c. was a study approach taKen that would 

eliminate;minirnize bias? 

2. Representation of the Defense Industry in samples 
~. How were the firms s e lecte~? 

b. Are the firms representative of the defense 
por.;ulation? 

3. Are statisc.ical uethods properly apt-died? 
a. Is data aygregation misleading? 
b. ls tne study period lon'::l enough to de tern1ine 

accurate trends? 
<.:. Are data yualified by st~tistical results, i.e. 

standard deviation, medns, confidence intervals? 

4. Do coi.tmt:rcial versus deLense kJ{Ofits provide a 
valid basis for comparison? 
a . Are rt1ec.nin<jful s~gment comparisons drawn? 
b. Were ~refits of all seyments used in comparisons? 



11. THE DATA 

Ideal source data are clear, concise, accurate, 

standardized, readily available, and consistent. However such 

data are difficult to obtain, considering the many different 

accounting practic~s, reporting ~rinciples, and the various 

forms of DOD contracts. The purpose of this chapter is to 

identify and explain the selection of th~ data sources. 

in selecting sources for comparison of corporate 

financial standing, tne choices are fait-ly limito:2d out of 

excellent quality. All ar~ dublicly available and fall into 

two basic c~ te~orf es: th~ primary sourc es (SEC form l~K 

reports and the Department of Defense Directorate for 

Information, Operat1ons c:~ nd Reports 1~0 Comp2lnies) and the 

St!condary sources (l<ioody's handbooK of Coi.lfllOn Stocks, 'l'he 

Value Line, and Fortune). 

The primary sources Wt:!r~ us ed for deternlinin';:J en~ fJrir.~~ 

controctors, (l0u Companies) and £or separatiny c..nd examining 

the corporations' business segments (S£C l0K reports). Th~ 

secondary sourc~s w~:::re usl!d to obtc:~in st c..nclard financial 

information sucn as sales revenues, net income, op~rc:~tiny 

margins, and net ~ortn. ln th~ process of ~cc umulating tn~ 

cor£.;orate financial information for analysis and comparison, 

a siynificant data ba!:>er 1nclucl ed in tile Af.Jt-Jendices, was 

developed. ~his data base, when used with the com~uter 

statistical iJrogram, l•l L\11 '1'!-.b, proviaed t.t!~ me.:.tns for 
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analyzing and testiny th~ data acquired from the ~rimary and 

secondary sources. Tnough initially labor intensive, the 

creation of a data base was well worth th~ effort, especially 

for repetitive hypothesis testing and regression analysis. In 

the remaining ~ortion of this chapter, the use, impact and 

limitations of each of the data sources will be reviewed. 

A. SECU~ITlES AND EXCHA~GE COMMI~SION (SEC) l~K k~PJk~S 

The lUK reports were used for segregating, within a 

company, government business from private industry business 

and were primarily composed of the corporations' annual 

report and aaditional information required by tne Securities 

and Exchange Commission. With only general financial 

reporting guidelines tJrovided by the rinancial Accounting 

Standards Board (tASB), the contractors follow many different 

accounting prC:tctices and report tt1e data differently • .1.'his 

inconsistency in reporting materially affects the accuracy of 

the aata and hamtJers direct comp2lrisons. 

~nese differences came to light in attempting to extract 

tne business segment information for tt1e develo[.JmenL of d 

statistical data base. Where some of the cor~orat1ons clearly 

!:Jresent the extent of the government. bus1ness by se•-::Jment.s, 

others only ~rovide percent of government busin~ss for the 

corporation as a whole. 

In t t1 e or i g i n a l f o r m u 1 at i c• n of t h ~ yo a l s o t t n i .::; study , 

it was lJOped that c.11e segments could be separated showing 

sales, E:Xpenses C~nd ~:--rofits all allotted to _tJatticular 
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customers, either government or commercial. Such clear 

separation was the exception rather than the rule. So the 

original objective was modified by identifying the segments 

with 90 percent or greater of sales attributed to the 

government. This change accommodated the limitations imposed 

by th~ differences in financial reporting. 

B • FuR'.C UN E; 

Fortune [Hef. 11] was selected becaus~ of the a nnual 

evaluation of the 500 largest corporations in the United 

States. ~an~ed by total sales, the cor~orat1ons ar2 ~lso 

ranked by other financial indicators such as growth rate or 

total return to investors. For the t--urpo~~s of this !:ltudy, 

tl1e fortune SU0 was selt:cted as a comparative ba~e on wnic i1 

to evaluate the performance of the prime Departraent of 

Defense contractors. The comparative measure used in this 

evaluation is the net income as a percent of stocKhol de rs' 

eyuity. 

C. MOODi'S HA~DBOOK 0~ CO~~UN ~TOCK~ AND ~HE VALU~ Ll~~ 

Both iVlood y 's rlandbooK of Co1:unon Stocks [Ref. .J..L j a11 d 

.i.'he Value Lin~ [Hef. lJj ,[.Jrovid e c;x c.~nsive fin c..nc ic..l and 

business information in a concise and standardized format. 

Altnougn differ. 1ng in r1umbers of corporations cover e d 

(eioody 's ret:-Jort:s on about SH10 and 'fhe Value Line rer-'orts on 

about 1700), actual formats, and some of the methods in 

formult.Jting rc..tios, they ar e both considered ac c urat e anu 

systematically current. Both i.Jrovide quarterly UfJdat~s on th e 

2~ 



data and evaluations on all of the companies reported on, 

witn the data compiled from individual corporate inputs. 

Moody's Handbook of Common Stocks was selected as a 

source for comparative corporate data because of the 

similarity of computing net worth dnd the operating frotit 

margin with the methods used by Fortune in evaluating the 

5ki0. 'i'he difference is that 1•1oody's and Fortune excluae the 

preferred stock when its redemption is mandatory or outs1de 

th~ control of the company in their return on stocKholders' 

eyuity racio. ~he Value Line does not. 

D. 10 ~ CCf\lPANl.t:S HECEIVIJ.\IG ' fli~ LAHlii::S'l' DOLLAH VOLUl•lt: Ut 
PHlt•lt. CJi~ 'J.'HAC'f AWAHDS 

This report is published annually by the De~artment of 

Defense Directorate for Information, Operation and Reports 

(DIOH) ana lists the prime contractors and dollar value of 

contracts awarded. The report, known as the 11 Top 1(1li 11
, 

con t a i n s a numb e r o f t a b 1 e s \J h i c h r ~ n g e f rom d i .:; p 1 a y i n g t n e 

first five companies' percent of the total awards to showing 

t ne comfJa nies with contract awards in excess of ~2 billion. 

Si nce only DOD contract information on a government fi::5cal 

yea r basis is included, the usefuln~ss or the r~~ort was 

limited to identifying tne cor~orations and determining the 

siz e an d distrlbution of annual contract awards. 
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III. THE SAMPLES/ DEFINING ThE BUSINESS POPULATIO~ 

A. SELECT10N OF SA~PLES 

The initial approach to selecting a statistically 

meaningful yet manageable sample was to determine the 

proportion of total corporate sales represented by DOD sal~s 

for the firms listed in the DOD "Top l~U" report for fiscal 

years 1~8~-1984. Soles to DOD were divided by total sul~s for 

each fitm for each of the five years, th~n avt::raged. usiny 

ttn: average t-Jroportion of: DOD sales for the five y~ar p(;;rlod, 

each firm was plotted, with the expectation of studying a 

representative sample in the 4li-6G percent range. 1'he results 

were unexpected: only 4 firms fell into the 40-60 percent 

range. Expanding the ranlje to 30-7~ percent added only S 

additional firms. The greatest concentration was discovered 

in th~ 1-20 t:.Jerccnt ranye, and only 2 firms averC~ged greuter 

than 7~ percent for the period. With tnis added insight, the 

initial ~p~roach was scrapped. 

The second d p p r o a<.: 11 used to de t e r m i n e tnt;; s d 1n tJ 1 12 ? roved 

successful. 'l'he 19cH:.J - 1~134 "Top lOU" re~orts were surv~yed 

to idt:ntify \~hich com~anies tlad o~peareu ir1 e:.lll f.ive y~c.I(S. 

Neither the relative position of the company in the report 

nor the ~roportion of the dollar amount of DOu Sclles to total 

sales were regarded as factors for selection. An acditional 

r e Y u i r. em en t .. , d s t n a L t u e co Iii p <:..~ n i e s s e 1 ~ c: t e d J..;e t-> u b 1 1 c 1 y 

traded in order to ensure availability of financial datCI. 
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This alternative approach yielded 54 publicly traded 

companies that had survived the period with their corpor~te 

and financial identities intact. All of the firms selected 

could be tracked from year to year de~pite mergers and 

acquisitions. five of the firms whose financial structure was 

altered by changes that would yuestion the validity of 

year-to-year comparisons were eliminated after 

addit1onal research. 'l'he best example of this case was AJ.'&'l' 

that appeared in all 5 years but whose financial structure 

after divestiture in 1983 would significantly bias th~ data. 

The 49 companies (Table 2) repres~nt a broad cross 

section of corporations and include many of the principal 

industry groupings. On an annual basis, the average 

proportion of combined total sales of the t;g firms 

represented by tneir combined DOD sales ranges from a high of 

25 t;.Jercenc. to a low of lo percent. Combining all five fears 

of data yields a 22 percent average. Total sales range fror:. 

a hi g n of $ 114 , ~ d SJ r•1 i 11 ion (I:: x x on ) to o low of ~ 2 d l m 1 ll ion 

(Sanders Associates. inc.) fhe single characteristic that 

linK::; thes:;;: fin.1s is that (.ney !lave oeen amony th~;;;. "'l'ot- l:.h.~" 

prine DOD contractors for five consecutive years. 

o. ukil::N 'J.AfLJN 

'l' n c r e w a s a c 1 ~ a r d i v i!:; i on am o n g t h e 4 Si c o 1!1 p a n i e s i n 

terms of proportion of DOD sales to total corporate sales. 

f h e illi tiel atJ~f()actJ to sahlJ:Jle selection ,,ds US(:d to 

subdivide the 4SI firms into two additional cor:lf..-arative 
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TABLE 2 
SAMPLE JF 49 DOD PRIM~ CONTHAC~OHS 

Allied Corporation 
AVCO Corporation 
Chevron Corporation 
Control Data Corporation 
Emerson Electric Co. 
FNC Corporation 
Ford Motor Company 
General Electric Company 
Goodyear Tire & Rubber Co e 
Grumman Corporation 
Hercules, Inc. 
ITT Corporation 
Litton Industries, lnc. 
Martin Marietta Cor~oration 
Mobil Corporation 
1Vlotorola, Inc. 
Penn Central Corporation 
Haytheon Com~any 
Rockwell international Corp. 
Sanders Associates, lnc. 
Singer Comp-any 
T.Rw Inc. 
Tenneco, l nc 
Todd Shipyards Corp. 
westinghouse t:;lectric Corp. 

Atlantic Richfield Co. 
Boeing Company 
Coastal Corporation 
E-Systems, Inc. 
EXXON Corporation 
Fairchild Industries, Inc. 
General Dynamics Corporation 
General Motors Corporation 
Gould, Inc. 
harris Corporation 
rloneywell, Inc. 
In t e rna t i on a 1 t3 us i n ~ s s f"J a c n i n e s 
LocKheed Corporation 
McDonnell Douglas Corporation 
Morton Thiokol, Inc. 
Northro~ Cor~oration 
RCA Corporation 
Hey no l d s ( H • J • ) 1 n d u s t r i e s , 111 c • 
.Royal Dutch Petroleum Company 
The Signal CoQ~anies, lnc. 
Sperry Corporation 
'feledyne, lnc. 
Textron, Inc. 
United Technologies Corpor~tion 

samples: 36 commercially-orientea firms ~nd 13 DuD-oriented 

firms. "Orientation" was defined on the basis of DUD s~les to 

tot~l sal es . fhe resultiny distribution of th~ 4Y compan1es 

on this proportion led to the "JU percent rule". Various 

studies na ve us~a o similC:tr <Jp~ roach with the segreyation of 

flriiis based on sales orientotion rc.r.sin9 from lU-Sll }!ercentl. 

ln this case, 3U percent was chosen because th~re was a clear 

b r c a k u t t. h a t 1 e v e 1 • f' i g u r e 2 s h ow!::> c. h e i n t e r· v a 1 b a s e a o n t l-1 ·2 

mean proportion of DOD sales for both groui-JS and its standard 

1 
.tor l!Xample [Refs. 7, 14, 1~, 16 (Jnd 17J. 
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deviation. It was the widest point of separation in the 

sample and preserved a fairly homogeneous grouping based on a 

single characteristic. 

Selection of another decision rule may nave "balanced" 

the sample (the median of the 49 was 14.3 percent) but woul d 

have introduced an unnecessary analytical complication as the 

sample median lies far bel ow the sample mean. Selection on 

the basis of DuD sales alone (instead of total government 

sales) also added a measure of consistency to the comparative 

base. 

1. The 36 (TABLE 3) 

The largest sample within thE: 4~ are the 36 

corporations considered commercially oriented by virtue of 

having less thon 30 percent of th~::"ir total business witt1 DOD ; 

the actual proportion was far less. For the five years, the 

aggregate averaye ·was 12 percent wit:h the r1igt1est annual 

average of 14 perc ent ~nd the lowest annual average of 11 

p~::rcent. 

2. Ttn; lJ (TAbLt:: 4) 

The second and smaller samtJle wit.hin th ~ 4SI cons1st~ 

of DOD-oriented firms wt1ose proportion of DOD business 

const.itutes gr~::atl:!l tnan J~ percent of tl1~ir total business. 

Taking the 13 in dggregate, the average proportion of 

Y(1 V~rr11.~ent worK within the Sclin_tJle for five ft;ars ,;as 49.4 

percent ~ith the highest ~nnual avera~e of 56 percent and th~ 

lowest a ver age of 40 perc~nt. 
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3. The Fortune "250" 

In order to address ov~rall profitability of the 49 

firms to their like-sized competitors, a comparative standard 

was created, the ~ortune "25U". Since the Fortune 50~ 

numerical ranking relies on sales volume without r~gard to 

i n d us t r y , c us tome r , o r f in an c i a 1 s t r u c t u r e , i t was v i e ~~ e d as 

an unbiased and appropriat~ standard. The Fortune Suu 

provides a traditional base for comparison and t!1e position 

of the 4~ companies in the Fortune SfHi was used to d~termine 

the proper base. The ranK of the 49 companies for each of the 

five years was recorded and examined for the a~pro~riace 

cutoff point. The fortune "250" ·;~as the result. Taken on an 

annual basis, nearly ~U percent were ranked among the up~er 

half of the fortune suo. ~elected profitability dc:::ata from 

these 250 firms were used as a comparative base for the 

samples. 

C. S U l'11'•lAH Y' 

ln sumr:wry, cnt: method of selection is not inherently 

biased and has yielded 3 useful samples. The 49 will be used 

to compate overall profit21bility ot maJor defense c;onLractors 

with similarly-sized firms and the 36 and 13 will be us~d to 

co r:1 p a r -= pro f i tab i 1 i t y on t 11 ~= b a ::; i ::; o f DuD D us i ness v o 1 u we • 

Though che "JO percent rul~" may af:Jpear arbitrary, it wa::; 

based wl10lly on the data distribution and thus might ~rove 

less useful when studying other ~eriods with different data 

sets. 
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TABLE 3 
SAMPLE Of 36 COMMERCIALLY ORIENTED DOD PRIME CONTHACTORS 

Allied Corporation 
AVCO Corporation 
Coastal Corporation 
E-Systems, 1nc. 
EXXON Corporation 
Ford Motor Company 
General Motors Corporation 
Gould, Inc. 
Hercules, lnc. 
ITT Corporation 
Mobil Corporation 
fVI o to r o 1 a , Inc • 
RCA Corporation 
Royal Dutch Petroltum Co. 
Singer Company 
THw Inc. 
Tenneco, Inc. 
Todd Shipyards Corp. 

Atlantic Richfield Co. 
Chevron Corporation 
Control Data Corporation 
~merson ~lectric Co. 
Fairchild Industries, Inc. 
General ~lectric Company 
Goodyear Tire & Rubber Co. 
Harris Corporation 
tioneywell, Inc. 
International business 1·1achint:s 
Morton ThioKol, Inc. 
Penn Centtal Corporation 
Reynolds (R.J.) Industries, Inc. 
The Signal Comfjanies, Inc. 
Sperry Corporation 
Teledyne, 1 nc. 
Textron, Inc. 
Westinghouse ~lectric Corp. 

TABLE 4 
SAtwtPLt: OF 13 000 GHI ~N'l'ED DOD ?RIJ•d:: COI:.J'i'hACTORS 

Boeing Company 
General Dynamics Corp. 
Litton Industries Inc. 
Martin Marietta Corp. 
Northrop Cor?oration 
Rockwell international Corp. 
United Technologies Corp. 

FMC Corporation 
Grumman Corporation 
Lockheed Corporation 
J•1cDonnell Uou<:;las Corl..)oration 
Raytheon Company 
Sandt rs Associates,Inc. 
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IV. PR0FI~ABILITY UF DOD CON~RACTOHS--THE MACRO VlEW 

A. GENERAL 

The ratio of net 1ncome to net worth and th~ rationale 

for its selection as the measure of profitability was 

previously addressed in Chapter I. The macro view of 

profitability presented in this chapter uses this measure and 

approaches the question in four specific ways. First, 

returns for all sample groups are summarized in tabular form 

and grapl1ed for comparing relcative _t-Jrofitdbility trt::nds. 

Next, the differences in the data are . tested to ascertain 

significance using statistlcdl hypothesis cesting. Thirc.., Lhc: 

question of relationships between the proportion of DUD sales 

to total sal~s and profitability i~ examined using regress1on 

analysis. Fourth, the elements of risk are addressed, again 

using statistica l techn1ques to an~lyze volatility in 

h i s to r i c a 1 pro f i t s • Chap t e r V w i 11 u t i 1 i z e a s i r.t i 1 a r 

a tJI:Jroacrl on a micro basis in takiny a closer look at tilt:: 

profitability of the 13 DOD-oriented contractors' specific 

businc:ss s eg ments an d their r~;:date cl risKs. 

B. The Profitability Dimension l9b0-l984 

As a starting point f or th1s discussion, fAoLt; .:, nas been 

cons t r u c ted • I t i n c 1 u des p r o f i t a v e r a g e s f o r a 11 the s cua p 1 e ~ 

on an unnu cd t.Jasis for cu e: !:) e riod l~::H.iu-lSi 8 4. '1't1e !;;tanJ a r d 
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d~viation, a widely used measur~ of variability within a data 

se~l, is indicated in parentheses. 

TABLE 5 
SUMMA~Y NI/~W DATA for SAMPLE GHOUPS 

Year Fortune 11 250 11 49 36 13 

80 .1493(.07) .1570(.~7) .1545(.08) .1638(.05) 
81 .1395(.07) .1 3 b8(.08) .1411(.08) .1324(.li6) 
82 .1108(.07) .1372(.09) .1215(.08) .l8~B(.ll) 
8J .11a3~(.07) .1397(.06) .1252(.05) .17~3(.~5) 

84 .1326(.08) .1646(.u8) .1471(.08) .2133(.06) 

r•lean .1272 .1474 .137 8 .1721 
N 1250 245 180 65 

To compare the overall profitabilify of prime DOD 

contrdctots ~tlith like-sized "civilian" tirms 2 , the 49 an<.J 

tne sub-groups ot 36 and lJ a re compared to the Fortune 11 25 U" 

· on the basis of annual profit rat~s i.e. the NI/N~ measure. 

The profitability data summarized in '.1'ABLE 5 leads d irectly 

to the conclusion that prime contractors have been more 

prof1t c1 ble t11an tnE=ir commercially-oriented, likt=-SlZed 

competitors in the 80's. In fact, tne 49 have consistently 

outpetformed t.!Je 1:ortune "250". A spec if1c yuc..Jlification is 

in or der : tlleso:: dat.a stJo·w ~ c.hut a saiilt-Jle of ~9 fiu~,s 

which are DOD contractors and whose total pro~ortion of DOD 

1see Carrol [Hef. 17j and Gr~er and Liao [Ref. ld]. 'l'11c:se 
researchers use the standard deviation as a measure of 
variability. 

2
Though tne l'ortun.; "2S0" includes nec..Jrly ~~ percent of 

the 49 companies and thus is not a statistically "pure" 
COI11porat.ive base, ttu= influence of the 4~ is reducetJ lJy che 
relutive size of the comparative base. 



sales to total sales range from less than one percent to as 

high as eighty percent has been more profitable when com~ared 

to a group of 250 like-sized firms. The significance of this 

comparison can be easily overstated, and viewing selt:ctcd 

data of TABLE 5 in graphical form is perhaps more meaningful. 

In Figure 3, it is apparent that the sample of 4~ firms 

has performed better than the Fortune 11 250 11 firms, 

particularly in the last three years. However, a closer look 

at tne 4~ is necessary to clarify tne internal effects of tile 

two other samples included therein. 

In Figure 4, the 36, the: 13, ana the Fortune 11 25'-.1" an:. 

compared using the same measure and scale. Here the data 

support a somewhat different and mor~ f:.Jrecise conclusion. 

When plotted separately, there is a clear separation between 

tt1e l::S DLJD-orlenced firms and tite 36 commercially-oriented 

firms that appedr to follow tne Fortur1e "25u 11 more closely. 

This would suggest some correlation between profitability dna 

volume or DuD busin~::;s. '.l.'he strengtn of this correlation will 

be discussed later. 

wtlilc tht= dac.a in ·rAl:iL.t: 5 and t igures 3 and 4 SUf:Jpor t tne 

conclusion of greater profitability accruing to thost: wno 

taKe on sufficient ·worK to yualify as prime contractors, it 

is necessary to statistically measure the si~nificance of the 

tnt:: d.iffer...;nces ill I:Jtofits usin'J u standard hy[Jothes is test. 
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C. HYPOTHESIS TESTING 

Hypotnes~s test~ng ~nvolves appl~ca~~on oi a common 

stat~st~cal techn~que to support conclus~ons acou~ a 

populat~on or sample of ~n~eresc. In ~n~s case, che tesc~ng 

is aimed at the equal~ty of means and consists of spec~ty~ng 

a null hypotnes~s lHOJ, a researcn hypocnt:::!s~s (.Hd), ct cest:. 

stat~stic, and a level of confidence or r~sk cr~~er~on ior 

accept:.~ng or reje<.:c~ng c11e null hypo~n~s~s. The: null 

hypothes~s in ~h~s case ~s that tne prof~t rates from the 

samples of 49, 36, and 13 wert= arawn from tht:::! same popu.l.at~on 

as tne Fortune "25u". The research nypo~nes~s ~s tnac cne 

samples were ~ drawn from tne same popu.l.at:.~on. A t.-cest of 

3 u 1r:!u 2 results ~n a tesc stat~st~c · 

95 percent conf~dence level was selec~ed. The hypotnes~s 

tesc::.~ng was done us~ng th~ MINITAB st:.at~s~lcaJ. computer 

program. Because cne samples were selected on d~fterent 

A 

cr~t:.er~a and oecause of the nea.rly ~qual scanddrd dev~a.t~ons 

as shown ~n Table 5, tne assumpt~on of ~ndependence of 

samples was sufflc~~nt.l.y supporte<.i. 

3
The i"liNITAe "Twos amp l.e" command uses the to l. .l.o·w~ng t:.esc 

stdt:.~st~c; for cne t-test:. ot Ho: u 1 =u 2 versus Ba: u 1~u 2 : 

!x .. - x ... _) 
t = -:======-=-­is :! s ... :! 

J......!.. +-..:::. 
'-J nt n:! 

Here x 1 ~s tht: samf>lt:::! mean at tht::! t~rst samp l.e, x 2 ~s tne 
Sdmple mectn ot Cht:::! second Sdmp l.e, s 1 and s 2 are tne Sctmple 
standard dev~at~ons, and n 1 ana n 2 are the two sample s~zes. 
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Statistically, the spread in profits presented in TABL~ 5 

is not nearly so stark when all three samples are compared to 

the "25U". In the years 1980, 1981, and 1982, the null 

hypothesis of equal means was supported at the 95 percent 

confidence level. In other words, the mean ~rofits were so 

close tnat there was no statistical significance to the 

differences, accepting a 5 percen~ chance of error. In 1~6], 

the null nypothesis was rejected for all three sampl~s and in 

1Sib4, it was rejec~ed for tne 49 and lJe 

Thus, on the basis of the hypothesis tests, ~rime DOD 

contractors' profits were no different than those firms 

rcpresent~d in tile Fortune ."250" in lSJGli-lY82e For 1~83 and 

1984 , however, there is a marked difference. In 19d3, there 

was 1 e s s than 1 p e r c en t pro b a b i 1 i t y t 11 a t t h c sa 1:1 I! 1 e s cam c 

from the same population. ln 1984, the same result was 

observed for the 49 and 13. 'l'lle 3G hau J!rofits very closl: to 

the "250" and were considered .:=qual. 

On bcdance, the results <..'f slc1tistical tE:stiny tor the 

equality of means are mixed. while there are no consistent 

trends over th0 5 yeo.r ~,-~eriod, the profit spread bet.o~eE:11 DuD 

~rime contractors and like-sized firms has become 

statistically Significant in the la::it t ·.vo y'E.:ars. A liKely 

explanation for these statistical results is the delayed 

effect. of t.h\2 defenst; buildup outlined in CllufJter 1. ;..:>c.tlE::s 

and revenues will lag contract awards. r,•Jhclller this signals 

the ouginning of a trend is met:ely speculation. 
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D. HEGRESSION ANALYSIS 

The next issue is to examine the relationshi,t.J between the 

ratio of DOD business to total business and profitability to 

determine whether any correlation exists. Regression analysis 

is the statistical technique used to test the hypothesis of d 

linear relationship between two variables. 

First, each of the 49 firm's DOD sales were divided by 

total sales on an individual firm basis to obtain tr1e rc.tio 

of DOD business (PC'l'DuD). Using the J.Vlli-JI'l'AB statistical 

package with PC'l'D0D as the= indef?~ndent var iabl~, t.he .. \11/Nw 

profit measure was regressed. Among the statistical data 

resulting from tuc test are several Ket 0lements: t n~ 

constant or t-intercept value, the regression eyuation wit.h 

the standard error of t t1e coefficient clnd tr1e R-syu c. red 

value. These data are given in TABLI:: 6. 

TAbLE 6 
SELECTr.;D R.t:GHESSI0N 0ATA, PC'!' DOD vs r-J I IL-J~'t' 

S~gn;Value of std. l::rror of 
'tear Constant Coefficient Coefficient 1-{2 

80 .144 + I .070 9 .053 .036 
01 .131 + I . 0381 . 057 • .; 09 
82 .107 + I .135 .k:J~l .125 
b3 .114 + I .1 U2 .U 31 .183 
84 .142 + I . 0951 .049 .073 

bri-.:tly, tl1~se selectl;d re':lr~ss1on datu reveal tht: 

strengtil of the relationshq.> between the variables and the 

11 t .i. t 11 o f ttl e rc:~ g r e s s 1 on 1 i n ~;;: • '1' n ~ cons tan t o r f - i n t t: r c 8 t:-' t. 

value indicates the theoretical profit rate with no 
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government sales. This is the starting point for the linear 

relationship between profits ana PCTDOD. 

The coefficient sign provides evidence of any direct 

relationship between profitability and PCTDOD. The 

coefficient value is the slope (i.e., the change in y or 

profitability aivided by the change in x or PCTDU0) of the 

regression line and is the predicted change in profitability 

per unit of increase in PCTDUD. In 1980, for exampl~, the 

COEFF value of .0709 means that a 10 percent increase in 

PCTDOD results in a .701.J_ percent increase in I:Jrofitabillty. 

The standard error of the coefficient permits a suick t-test 

of the coefficient. Dividing the coefficient by its stGJ.ndarc 

e r r or res u 1 t s in the t- ratio • The h i g her this rat i o , the mo r e 

unliKely that the coefficient is a random variation from 

zero. Generally t-ratios greater than 2 strongly su~port the 

conclusion ttlat the coefficient is not equal to zero • .1.'he K 2 

is the "coefficient of determination" and indicates the 

strEngth of relutionsnip between the:: var1ables. 

LooKing at the data, the constahts (y-intercepts) are 

reasonably consistent witn lhe r·ortune "25~ 11 mean prt.'iit 

rates and reveal the expected profitabilicy with no DOD 

s c, 1 e s • '.-~ !111 e t 11 i s i s a v .:.t 1 u e de r i v e d s t a t i s t i c a 11 y f r o Ill a 

sample poi:Julation that all have government sales it is still 

a useful measure. Tne sign oi the Cut..FF 1s positive in all 5 

years. This reveals that a diract r~lationsnip exists between 

~C~DJD and profits. Specifically, as 0~0 sales increa~e, so 
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does , profitability. However, the sign of the CO~FF must be 

related to its value or slope. For all five years, the slope 

is remarkable because of its flatness, nearly horizontal. 

Based on this fact alone, many would argue that the 

regression is meaningless. The t-ratio calculated by dividing 

the coefficient by its standard error strongly supports the 

hypothesis that the coefficient is not equal to zero in 19~2 

and 1~8J only. ln other yea rs, its value is less than 2. 'l'he 

a2 dat a also support such a conclusion. 

'1' n e v a 1 u e o f H 2 i n d i c a t e s c t1 e s t r eng t t 1 o f t h ~ l i n e a r 

relationship between the independent and dependent variables. 

Its value r ang es from L or no predict1ve value to 1 or 

perfect predictability and indicates the percent of total 

error 11 explc:.ined 11 by t:n e regression line equacion. ln 

general, th~ higher tn~ K2 value, the 0-2tter tt1e fit of the 

reg res s i on 1 i n e • F o r 0 x amp 1 t: , i n 1 9 8 3 , t: he t1. ~ o f • 1 S j ll10 a n;:; 

that 18.3 percent of tne total residual error (i.e. 

deviatio11S of actual values from those f..Jrecicted by tr1e 

regression e~uation) is explained by tne r eg r essi on line. 

Stronyer lineur: relationships imply better pr ed ictability on~ 

highet H 2 values. 

for Ln~ '--fU~stion of Llle relevant ran'::.Je, wid~ variat:lon~ 

between predicted and actual values are flayged as ~art of 

the 1v1 L-.J I· 1' A B reg r e s s i on ~ r o g t am • t.: x ami n a t i on o f the s 12 r e s u 1 t s 

reveals thac most of the regression errors occurred at tne 

high ~nd low values of ~CTDOD, i.e., wher e PCi00u e~cc~d~d Su 
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percent or was less than 9 percent. A further series of 

regressions was run to determine if any sp~cific range 

reduced the total error of the regression and increased the 

correlation (R2) between the variables. Various ranges of 

PC'l'DOD were selected4 and rE::grassE::d and tht: rE::sultin~:J .K 2 

values recorded. The results of these selected regressions 

were inconclus1ve. The highest h2 values were obtained in tne 

3~-7~ percent range with the hignest .K2 value of .48~ in 

1983. Thus, while a relevant ranye has been established, the 

R2 value maKes such a range statistically inconclusive. 

In summary, the regression analysis indicates tnat a 

direct relationshi~ between PCTDOD and ~rofitability exists. 

However, the R-squared and the flat slope of the regression 

line confirm only a weak relationship that r.1any st.atis·~.-ici.Jns 

would immediately reject. The hypothesis that profitability 

inc.;reases wit.n volume of uuD ous1ness lidS be~n su[->ported witn 

limited and weak statistical evidence. The relationship is 

strongest \illen tht= firms' ~C'l'DuO falls in t11 ·~ 3~-~~ pe rcent 

ran~:Je. One must conclude that there is little or no apparent 

relationshi[-> between tne ~roportion of Ouu sales and 

profitability. 

4 
i-langes ot PC'l'DOD on the low end (i.e. 0.0-.JlJ) anc..! tht.: 

high end (i.e •• 40-.99) in addition to various middle 
combinations (i.e •• :.H.J-.6~, .21.:.J-57iJ, etc.) were tested. 
Because these ranges approximated a separate regression 
series for. the: grouf-' of J6 anu 13, reyressions for tht..:St 
specitic groups are not reported. 
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E. RISKS vs RETURNS 

Risk, like profit, has many definitions, most of whict1 

depend on point of view. At the macro level, risk may be 

broadly equated to uncertainty or volatility of profits over 

time. A useful and revealing measure of risk is the standard 

deviation of mean profit rates observed over time. Tt1e idee 

here is that greater variability or spread in data from tne 

mean will be reflected in a larger standard deviation, 

indicating greater risk. In economic terms, the markecplace 

establishes the risk-free rate {usually taken to approximate 

the current rate on government-issued Treasury notes [R~f. 6: 

PP 26-44 and fief. l~J), and greater risK ex~osure ~ould 

entail adding a risk premium to the risk-free rate to 

compensate risk-averse lenders and investors. l'ht: purpos.;: of 

this section is to assess the generally higher returns of DUD 

contractors in terms of tneir risK exposure. 

for th~ purposes of comparison, select ed profit~nility 

data of 'l'AtiLJ:: ~ is r.epb.tt~d in TADLE 7. lynot ing U1e prot1t 

rate itself, it is clear that tne variability in returns for 

thE: f'ortu.1e "25 0 11 a nu the 49 is rougnly equ ivalent . flw 36 is 

similar. In contrast, the 13 DOD-oriented contra~Lors have 

the sin-Jlt; nighest variation l.ll) and the: four lovJest (.uS 

and • li 6) • 

Figure 5 is e two pan~l graiJh b a se:d on ' J.';:~tiLE: 7 tl'tat 

compares profit rate (top panel) and ris~ as measured by the 

s t .:J n d a r d d e v i a t i o n ( b o t t. om p a n e 1 ) b .. "' r e cJ c n o f t. h e y e a r !5 
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TAdLE 7 
NI/NW DATA for the FORTUNE "250", 49,36, and 13 

Year Fortune "250" 49 36 13 

80 .1493(.07) .1570(.07) .1545(.08) .. 1638(.05) 
81 .1395(.07) .1388(.08) .1411(.08) .1324(.0G) 
82 • 1108 (. 07) .1372(.09) .1215(.08) .1808(.11) 
83 .103~(.07) .13~7(.06) .12~2(.05) .1703(.05) 
84 .1326(.08) .1646(.08) .1471(.08) .2133(.tJ6) 

studied. What Figure 5 reveals is that the 13 DOD-oriented 

contractors have attained higher ~rofits and have been 

exposed to 1 owe r r i s k s • dow eve r , tt1 e r e a r e two con t r ad i c t i on~ 

in this conclusion: in 1981, defense contractors' protit rate 

was slightly less than that of the 250 (.1324 vs .13~.:~), and 

in 1982, the standard deviation of profits for tne 13 

exceeded that of the 250 oy .03. 

In summary, tnere appears to be no relationship bet-...~een 

profitability and risk during the period. Higher profits do 

not entail greater ri~Ks. In a like manner, lower ~rotits do 

not carry lower risKs. Some would argue that this type of 

analysis is overly simplistic c.md fails to cat-Jturc: ris"' 

adequately. rlowever, at the macro level and using c::ygregated 

data, it sno·.,;s that defens2 co11tractors coiHfJosing t~.~ lJ 

enjoy o g r e a t e r prof i tab i 1 i t y and that tit o s e pro f i t s a r e 

s u b J e c t to g en e r o .i 1 y 1 e s s v a r .i a t i o n o v e: r t i me • t~. h i 1 e t t1 t:: 

evidence su~porting this conclusion is certainly not 

overwheln1in':JlY tJersuc.sive, extencJin~J Ulis type of comfJarison 

over a longer t->eriod might be useful for future research. 
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F. SUMMARY AND CONCLUSIONS 

The purpose of Chapter IV was to addr~s~ the question of 

profitability of DOD contractors at the macro level using 

four separate approaches: 

(1) summarizing profitability for all sample groups for 
co Ill p a r i so n • 

(2) statistically testing differences in profitability to 
determine significance. 

(3) usinq regress·ion analysis to determine the 
relationship between profitability and volume of DOD 
business. 

(4) examining the r1sk exposure of DUD contractors 
revealed in the volatility of their profits over time. 

Ap~roact1 1 was m~rely a data su~~ary chdt su~potted the 

general conclusion of gre~ter profitability of DUD 

con t r a c t i n ':l • 1' h i s co n c 1 us i on ..v a s r e f i n c d by !:> e 1:-' ct r ci t i n g t.tl e 4 Si 

into its component subgroups of 36 commercially-oriented and 

13 OUD-orient~a firms. here, the data show a significant 

profit spread for the 13 during the last 3 years. So, on the 

oasi~ of act ual data, LLJD contractiny for tt1e 1:-'rlme 

contractors t1as be~n more profitable than the comra2rcictl 

v~ntures of like-sized firms. 

1 n a p tJ r o a c h 2 , t h t= gene r <;:; 1 con c 1 us .i on s d r c:. w n t r o ''' 

observing the data are tested using stc.ttistical r.,ethods. Her.e 

ttH~ r~sults a r .:.: mixed and less .;onclusiv~ than in th~ first 

approach. Despite the apparent absolute ~predd, profit rates 

v~re statisLically ~s~iv~lent for ~11 ~roups from 1~~~-1~~2. 

1 n 1 ~ 8 3 and 1 ~ b 4 , howe v e r , the h i g n e r pro f i t s o f t n e Ll 9 c. n d 

lJ wer~ statistically s1gnitic~nt. So, w~il~ th e OUO figures 
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are consistently higher, conclusions must be tempered with 

statistical evidence. Thus, on tne basis of hypotnesis 

testing, conclusions are limited to annual com~arisons only, 

rather than long term trends. 

·rhe question of DOD profitability as a function of tne 

volume of DOD business is the focus of a~proach 3. The 4~ 

firms' relationship of profits to volume of DUD business was 

established using a regression eyuation derived from che 

<:tctual data. '.l'he results were largely inconclusive. A vJed/( 

relationship exists between profitC~bility and the volume oi 

DuD business even when regressing J::Jrofit on various ranges of 

DUD business volume. '.l'he slope of the regression line c:dld the 

H2 values support no strong conclusions th~t more uuu 

business will result in more or less profitability. On 

balance, the regr~ssion analysis revealed little or no 

relationship between profitability and PCTD0D. To generaliz 2 

tnis conclusioil, once a firm Joins the ranK::; of til-= 'ro~ 

100', there is little incentive to increase the pro~ortion of 

D '-' D bus i n e s s , fJ r o v i d eo i t n a s p r o i i t a b l e co 1 :a Ill e r c i a 1 

alternatives. ~hether at 1 percent or 6~ p~rcent, there 

.:li:Jpears to be no t)romisc of yrcaler. i..~rofituoility us Lh c 

sales mix favors DuD. Porter [He£. 2'-ij includes a 

growtn;shure matrix dE:!ve.iot-~u by t~1e boston Consultlll-J Grou~ 

{bCG) that reveals the i mpac t of such a profitability-market 

rt:lationshil:-'. 
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Finally, the volatility of profits was used as a measure 

of risk. In this context, the standard deviation of 

historical profits was equ~ted to risk and was analyzed to 

determine if DOD contractors are exposed to more or less risK 

than their like-sized counterparts engaged in commercial 

enterprise. The results were, that for the time frame 

studie~, DOD contracting has bee11 both more profitable ~nd 

less risky than commercial business. 
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V. PROFITAblLl~Y OF DOD CO~~RAC~ORS - ~hE MlCHO VIEW 

A. GENERAL 

Chapter IV address~d the question of overall 

profitability of DOD contractors at the macro level. This 

Chapter follows a similar methodology in looKiny at the 

corporate structure of eleven of the thirteen governm~nt 

oriented cont:ractors. Hert.: th~ study is air.~ed at Ln~ micro 

level, examining individual corporate business entities or 

segments ttlCit contribute to the ov~::rall protitab1licy of th-2 

firm. rhus, this Cha~ter tries to address the question of how 

the op~rCiting f)rofits of the segments involvec t-rlrh.:q;cdly in 

government business compare to the other segments of L11e 11 

DuD orientc:d prime contractors idc:ntifieu in TAbLE 0 . 

'fAciLE 8. 
SAt•iPL~ Of 11 DOU PR1fi1I:; CON'l'HAC'l'uRS 

Boeing Company 
General Dynamics Corp. 
Litton lndustries Inc. 
MC~rtin Mari~ttu Cor~. 

Northrof) Corporation 
Sand~rs Associat~s,lnc. 

Fl•lC CorJ:Joration 
Grumman Corporation 
Lockheed Corporation 
McDonnell Douglas Corp. 
Rockwell International Corp. 

Noc~:::: ·n1is tc.ol~ 1s io~nL.~..c cd to l'ABLt: 4. except t<.'z. two 
corporation~ not presented here, United Technologi~s Corp. 
and HCiyt.hcon Company. 

Vi t= w i n y t h ~:.: '1 u t= s t ion of t? r of i Lab i l i l y <..~ t t r 1 <;;; tlii c r o 1 eve 1 

consists of four separate stef-JS. first discuss~d is the 

ffic;lhoC..: of dist:!ni.:. a nglin~ tht: bus1ness seyments 1nto -JOVt:ti1II!cnt 

a nd commercial. Second, the selection O·f un al:-'t-JrOtJriate 
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profitability measure is made. Third, the segments of all the 

contractors are pooled in liKe categories and tn~n compared 

to each other on an intercompany basis. finally, an 

int:racompany compctrison of the profitability of the segm~nt.s 

is summarized and graphede 

B. ·rHE Sf::Gt\lEN 'l'.:) 

A scyment is broadly defined as a aistinguishable ~art or 

subset of a company on which revenue and cost data are 

accumuldted. Examples of segments miyllt inc:lud12 mctjor 

customers, manufacturing divisions, f~nctions, producing 

depa r tr;ien ts, operations, and product lines. 

The original plan for this study was to s~parate tne 

segments ot the prime DOD cor1tracting cor~orations into 

government oriented and nongovernment oriented on the basis 

ot sales ana then to compc.re the individual scgr-:-1ent's 

profitability. After reviewing the ~r.;c Form l0K reports an~ 

the f1nanci a l statements of the corporatior1s selec:tecJ tor 

study, the separation of the segments as orig1nally conceiveu 

wa s considered in£\.:.:aS.i.ble in many Cci!::>I:.!S. ror cx~mt)le, some 

corporations clearly separate tt1eir s~gments by sales into· 

governmenc and nonyovt=rnment business. Ut:ners r12port Sdles to 

tne government as a percentage of segment sales, and stil-l 

o t n e r c c.) t p o r c.l t i on s on 1 y p res c; n t t h e t-J o r t i on o t yo v e r n men t 

sales as a percentage of total company sales. It is imt:Jortant 

to note: tnat total sCJl~s to th~ government are us~.::d in this 



context, not just DOD sales. Government sales represent the 

lowest level of corporate financial reporting and attempts to 

disentangle DOD from total gover~ment sales on a segment 

basis were unsuccessful. Additionally, n~l wortn in ~ach case 

is reported for the corporation as a whole and is not 

divided, nor is it divisible among the segments. lierein lie-s 

the problem previously addressed in Chapter I: how to 

separate the segments? An additional ~roblem WbS that 6fter 

they were separated, by what measure could the segments be 

compared? 

s~veral studies have arg ued against the feasibility of 

separating the segments for these reasons and others 

pertaining to the cxtern~lities of government telated 

businessl. rwo examples of externalities ar~ patents and the 

costs of recruiting and training personnel. Both of these may 

have resulted fro1n a yovernment contract and su~se4uently 

used for nongovernment production and vice versa. 

Some o£ th ese cautions remain valid tocay. liowever, two 

qualifications support this portion of the study. 

(l) oeforc l9Fi' , seglllent re(Jorting '·lias not reyuir~c1 by 
the Financial Accounting Standards cioard (1:-ASB), and the 
information neeoed to di~entangle the cc, rpor ate sec_;Iaents was 
not readily available to r esearche rs. Since 1~77, 
co r p o r c1 t i o n s n a v e r e p o r t e a s e y me n c. t i n ci n c i a 1 d ~ t a , li 1 o u g n L t H .. 

requirements remain broad enough to (Jermit yreat va riation in 
ri:::portin:J toauy. 

1 f . S2e or e~ample Po1r~r [Kef. 21J .::.n cl 
bOCli p.722 (Hef. 16). 



(2) By using operating margin defined in Chapter I 
(operating profit divided by sales) as the measure of 
profitability, the problems related to net worth and other 
raeasures that pertain only to th2 corporation as a wnole are 
avoided. The segment profitability measure will be further 
discussed later in this Chapter. 

In addressing the first problem of separating the 

s e g men t s , i t was found t h a t , of the t n i r teen p r i n, e 

contractors having DOD business of 30 percent or greater in 

totdl sales, eleven reported total government sales cleo1ly 

enough to identify the percentages attributable to each 

segment. TABLE H lists those eleven contractors. The 

segments were then graphed on their proportion of government 

sales. Three distinct categories, government., COI!\mercic:.:l anc..; 

neutral resulted from the bi-modal distribution of the 

~ ercent~ges of government related s~les. Figure G shows the 

distribution of the seyments oy ~ercenta~es. Segments 

r eporting 80 percent and above closely approximate 

exclusively government oriented segments and were titled 

"government". Tho::;e report.ing 2 1.1 percent or lc!::i!:i \vel e 

des.ignuted "commercial" and the balance of the segmt:nts, 

l ung ing from 50 f.JEr8ent to 71-.J ~erc..;nt 1 "neutral". fhe 

; esulting numbers of segments in each category amounted to 1~ 

go v e r n IJ e n t 1 2 G com me r c i a 1 a n c.: 4 n e u t r a 1 , to t a 1 i n y <i 1 s E:: s men t s 

studied. \i'yhen a seyme.nt was acquired, fonaed, .sold or 

d i .s so l v e d '.v i t h 1 n t h..:.: t i Ill e f r a Ill e o f t. t 11 s s t u d y 1 t h t;. d ii t u v.; e r :::: 

evaluated only for the time period of the .seyment's 

ex is t 2 n c c • For ex c. m p 1 t: , in one c il::; e , only t 11 r e e y e i::J t s ' d a t d 

were used because a seyment was sold. 
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PERC£N'l' NU!V!BEH 

00 17 ***************** 
.05 1 * 

Commercial • H:l 0 
.15 1 * 
.20 1 * 

- - - - - - - -.25- - - - 0 
.30 u 
.35 0 
.4(1 0 
.45 0 

Neutral .su 2 ** 
.55 0 
.60 1 * 
.65 {j 

.70 1 * 
- - - - - - - -.75- - - - kJ 

.au 1 * .us 0 * 
Government -~~ S! ********* 

.95 4 **** 
1.00 3 *** 

Figure 6: Distribution of Government Sales by Scgm2nt 

C. Tl1E PRJl: l'l'Ab.i Ll'l'Y MJ:;ASU.t-{1:; 

Considc:ring tht:: limit.Jtions 1n c.nalyziny anu COHlt_-'<JCiny 

segments, the measure chosen for comparison of profitabilitj 

is opetatin~ mar~in (seyment operating ~rofit, ciiv1ded oy 

total seyment sales). liistoricdlly, operatiny maryin is 

c on s i ~ c c ~ d u i-' r o f i t c:. b i 1 i c y m t= a s u ~.- e t 11 a t i s r e 1 6 t l:: c d i r .;;,: c t l y 

to efficiency. It indicates the efficiency of operations an d 

the ~r1cin~ strategy of tn~ company or scyment. J~eracin~ 

margin is not acce[Jted universally for use as Ule sole 

Ineasure in COH1 1Jo.ring corfJordte i:Jrofitability. Ahen use d 

singularly as the comt-Jarative measure, operatin"] margin can 



be wisleading2. One might also argue that comparing the two 

distinct segments, government and commercial, assimilates an 

interindustry comparison (the problem of externalities 

previously mentioned) and invalidates operating margin as an 

effective measure [Ref. 17: tJ.547J. Finally, operating waryin 

does not distinguisn between subcontracted products and those 

~ue to tne results ot in-house effort (value added). Some 

would argue that this fact biases the data by artificially 

inflating botn scdes volume and opt:=rating [.Jrofit. 

However, four points strengthen the analysis based on 

tn1s measure. F i r !:i t , t 11 e res t r i c t i on s. o f t n i s s t u d y con f 1 n c: 

the comparisons to the eleven prime contractors that derive 

significant. portions of tneir profits from sales t.o the: 

government. Second, no attempt is made to project the 

f i n d i n g s to the company as a VJ h ld e o r to J u d g c: the 

profitability of the segments in comparison to any firms 

outside t!lt:! study. Thiru, the COI:l!JC.risons are only valid when 

viewed over time and with the segments of f.Jrin:e contractors. 

Fourth, stuaic!:i have shown that. a significant lev~l of 

subcontracting is widespreud through all industry, so the 

2 'r \ d ' k · · f · o ~monstratt.; tue \ie.J ness 1n us1ng t-)[O 1 t as d per cE:nt 
of sales, fox [Ref. 22: p.J(J9j uses the following 
illustr<Jtion: "If a contractor us~s yovernment O\-Jned 
eyuipment in a government owned plcant and receives fre4uent 
P r o g r 2 s s p o y m t.; n t s , t1 e m a y ll d v e a r e 1 a t i v ~.;: 1 y s rn ca ll i n v c: s t m c: r, t 
in his dafense operations. ~hus on a $1 million contract for 
wnich l1e receives ~ ~rofit of $10U,U0~ ana invests ~L~~,GL~, 
profit ·would represent a 10~6 return on sales ond a Sli% return 
on invt:!:it:.ment." 
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variability that would be caused by this factor is again 

neutralized by restricting the comparisons to the eleven 

defense contractors in this study. 

Therefore, operating margin is considered a r~levant 

measure for this study and may be the only viable measure for 

comparing segments. Using this measure, the next s~ction will 

compare segments within the field of government contractors, 

i • e • , i n t ~ r com 1:J a n y , a n d t h '= f o 11 ow i n y s e c t i on ·w i 11 co r.1 p a r t: 

s eg men t s w i t 11 i n a company , i • e • , i n t r a com p a n y • 

D. I~~EHCO~PA~Y COMPAH!SJNS 

'!'his se~.:tion concentrat e s on compc:.riny til~ yovernm~nt 

segments with tt1e coHlmercial segments on an int~rcomiJany 

basis. To enable this com~arison, all 41 S(;gment~ wer~ first 

pooled by cateyory and year. The totals were th e n averaged 

one.: the standard deviations v1ere derived. '!'he results of 

these c a 1 c u 1 a t i on s t1 r e shown in 'T f\ B L E 9 a r 1 d F i g u r c 7 , w i t h. 

the sl andc.. ru d12viutions enclost::d in f!c.Jr~nt~1eSes. ln Fiyute 7, 

a third line, interposed as a frame of reference, repr0sents 

th..? 6ivera'-_jed unnual ()f.Jerallng mc1rgins for all J. s. 

manufacturiny firms, a ccumuluted by the U. S. Dei:)artmenl ot · 

Commer...:e, ourcCJu of tht: Ct;;nsus [HE..[. 2~: t--· .<.<Vlll]. 

I1.1mediately apparent from th ~ gta~h are two {Joints. First, 

tnt? govt:rlll•lt;;llt s~gr:~ents hC~ve consist~ntly outpet form~C t !1e 

commercial seyll1ents. Second followiny the rish. discussion in 

CLc.;lpter lV, tilc spread of the ddt:a (indi~ at ~d by tt1e st c::nc..Ja r a 
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deviations) is significantly greater in the commercial 

seg~ents than in the government segments. 

TABLE 9 
POJLED OPERATI~G MARGINS - A~NUAL MEANS 

YEAR 

1~30 

1981 
1~82 

1983 
1984 

TOTAL N 

COi'11'1ERC IAL 

.oo2 (.056) 

.052 (.108) 

.li24 (.121) 

.044 (.060) 

.06~ (.078) 

96 

GUVEJ.-\Ni'1E1..JT L"lANUFACTUHEHS 

.08~ (.042) .07G 

.094 (.042) .074 

.~82 (.024) .~53 

.090 (.026) .k~G2 

.088 (.032) .kil'l 

83 

The apparent diff~rences in o~~rating margins can be 

address e d in t·wo ways: materially and statistically. The 

conclusions stemming from each api-Jro2lch ar~ consic~re:bly 

different. First, on a material basis, the data show a 

consistently superior per.formanc.:e by the yovernment .:;;e~mcnts 

when compared to the commercial seqments. Second, when 

statistically m~asur~d over the fivt;; year tJeriod using tue 

standard hypothesis test (previously explained in Chapter IV) 

o f t 11 e n u 11 h y p o t n e s i s t ll a t t ~1 2 s t: s a m p 1 e m b~ n s we r E.: u r <.l w n 

from populations with identic.:al ~op~lation means, the null 

11 .i fJ o t r1 e s i s can no t be r 12 J e c L c d a t t t 1 t= ~ ~ 1:-' e r c en c 1 e v e 1 , ex c.: e t-' t 

f o r one y e a r , 1 SIB 3 • P ll r as e d d i f f e r en t 1 y , t t1 e me an o tJ e r a t i n g 

ma tyins .v't:ro;;; so close or t.n e vari a tions so large t11ut in all 

but one ye a r the diffetences were not statistically 

siy11i t ic.: a nt. 
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In summary, there is an obvious material difference 

between the two categories of segments, with the government 

segments repeatedly outperforming the commercial segments. 

However, from the standpoint of the hypothesis tests, the 

operating margins of the government segments were no 

different than the commercial segment3, except for 1983. ln 

that year, there was less than 1 percent chance that tne two 

operuting margins came from th e same population. 

E. INTRACOMPANY COMPARISONS 

'l'his aiscussion is centered on tile; ' t:-i~rformctnce of the 

government, commercial, and neutral segments within eact1 of 

th12 eleven f.)(ime cont:ractors. TAbL£ H.~ is a composite oi tll~;: 

means of operating margins for the three categories of 

s~gnients. Within each of tht.; companies, the ot~eriJtlng ma rgins 

for the segments were combined into the correspondin'j 

Ciltegories and then averoged over th~.:: five year t-~L i.ou. '.1.L;.;: 

standard deviation, indicated in parentheses, is presented as 

d measure ot variability. from ttlc summar1zed data in '.J.'Ao LL 

1U, it is evident thut the goverDment segments returned 

high\..:r 0~erating profits on sales tnan tn2 co1uuerc1al 

s e gments. 'fhe relationships of the margins may be more 

UtHJer.st~ndable by viewing tnem gratJl1icc.lly. 

F i g u r e 8 s h o \v s t h a t i n s even 0 f the e 1 even f i r m s , t h e 

g 0 v ern 111 en t s ~ y file n t s f.J e r f 0 r. rn e a s i g n i f i c ct n t 1 y bet t e r than 

corporc.te commercial segments. The neutral segments' 
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'.CABLE 10 

SEG1'1ENT OPERA1' ING MAHGINS - 5 Y.£At<. MEANS 

CO!•IPANY. COfvtMEHC lAL GOVEHl\jfwlENT NEUTRAL 

Boeing .030 (. 036) .095 (.025) 
FtwtC .078 (.079) .099 (.016) 
General Dynamics -.039 (.168) .059 (.033) 
Grumman .036 (.087) .085 (.012) 
Litton .095 (.051) .116 (.026) .099 (.008) 
LocKheed .081 (.027) • LJ4 (.017) 
Martin Marietta .079 (.068) .076 (.004) 
i"tcDonne ll Dougla!:i • v.H5 (.037) .li6d (.Lil7) 
Northrop .046 (.086) .139 (.032) .007 (.062) 
Hock·..;ell .078 (.043) .U7~ (.~Jl7) .L84 (.i.J.i~) 

Sanders .099 (.023) .095 (.043) 

'fO'l'AL S t;C, 1~1 t::N 'J.' S 2(U 17 v4 
GRAND t"lEAN .054 .088 .075 
T·JJ.'AL N 96 83 20 

performance split evenly in comparison to the government 

segtnents. The numbers in fjarenc.hcses in .tigure 8 st1ow the 

number of segments represented by each of the bars. 

The d a t c.. <J r e f u r the r b r o 1< en do '.J ri by yea r , s £ g men t cHl d 

corporation in the Annex following this Chapter. 

Auditionally, included in the Annex are the.! 11 b~tas 11 of the 

eleven corporations for each of the five years covered in 

this study. beta is a .. risK" j,leasure tha"C., as aefinec.i uy 'fn ~ 

Vc.lue Line, is cJerived £rc11n c-~ re'::lr.:.:ssion C:Jnalysis D2tween 

weekly percent changes in c.he ~rice of a stock and weekly 

percent crjc:.:nye::> in the .-.Je\v tori< StocK t:xci.anye CoHlfJOSi te 

lndex over a period of five years. The betas are not viable 

Ill~asures for us2 in seyrnent analysis, but they are incluc..it:d 

in the Annex as indicators of the respective firms' stability 
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compared to the overall market (beta= 1). The betas and 

portions of tne other corporat.e information included in the 

Anne~ were obtained from The Value Line. 

E. SUMMAHY AND CONCLUSIONS 

The goal ot this Chapter was to assess the profitab1lity 

ot eleven prime contractors at the micro level. 'l'o do so 

reyuired disentc:.tngling corporate segments anc.: tnen comf.Jariny 

their profitability. Two approaches were taken: 

( 1 ) an i n t t2 r company co ill p a r i son • The f i r s t a p f.J r o D c h i n 
comparing the segments involved pooling the se~me nts 

by cat egory and then av~raging the totals over th~ 
five years of study. 

(2) an intracompany comparison. 'I'h~ seconc app Lo acl1 
involved looking within the corporations and comparing 
the oper ating margins of tne three id ~ ntifid d 

cateyories, government, commercial and neutral. 

I n gene r a 1 , l he res u 1 t s of these com p a r i son 5 s l1 o ..," 

cone 1 us i vely that the government segm r. ts h a ve been 1:10 r e 

profituble c..uriny tr1 e l ast f .i.ve years U1an huve tht:. 

commercial segments as measured by operating profit divideu 

by s<l.J..es. ror t lle i ntercompany c o1npori son, tt1ere \vas a 

s i g n i f i c a 11 t Ill a t e r i c. 1 s p r e a d b 2 t w e t..! n t i1 e o p e r a t i n g m a r g i n s o f 

tat.: S)ovecnmeni:. <:i nd commercial s.::yr:1ents. t:ven cho ugn clw 

hyfJothesis t~scing did not verity thls significant d if t~rence 

in mean;:; ::>t C:J t.iscically, th8 consistency of the HlaLerL.:d 

diffe rence cannot be ignored. 

'l'h~..: intrac<."'mp a ny col~~parison t:JrovidC;;S f itn~ by fiLf,1 s up po rL. 

for the conclusion of greater profitability ot government 



segments. Here the segments within each firm were compared, 

and, in st:ven of che eleven firms, government sey1 .• ents were 

more profitable by an average of 4 percent. Further, this 

g r e ater profitability is accompanied oy a much s,uall e r 

standard deviation which equates to less variability or 

volatility in the government segments' o~erations. 

68 



oOEING COl"lPANY 

1. The Boeing Company is the leading producer of commercial 
jet aircraft. Producing the 737, 747, 757 and 767, Boeing 
also manufactures missiles (lVIinuteman, ALCr1), helicot-Jters 
(CH-46, Cct-47), E-3 AWACS, E-4 command ~ost, £-6 submarine 
communicator, hydrofoil boats, ground transportation systems, 
and works on the MX missile. 

2. Sales to th~ government have averaged 34 ~ercent of totol 
revenues for the period 1~80-1984. 

3. Corporate seyments include: Commercial ~ransportation, 
Military Trans~ortation, and Missiles and Space. 

v P t: R t\ ·r 1 •\1 G i•iAhG I NS 
( ) - Signifies Negative fll u!ilbe r 

SC:Gt1t.l\l'l':.:i l9JU 1 S' G 1 1~ 0 2 1~8:3 1 9 0 4 

Co nun. 'l'rans. .0SIU .040 .003 .014 .GllJ 
Nil. Trans. .084 .132 .113 .110 .111 
1'1 iss. & Spac. .osu .05~ .102 .090 .0~5 

b t;'l' A 1.2~ 1.20 1.25 1.20 1.1S 
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F1"1C COHPOkA'l' I ON 

1. ~1C Corp. is the world's largest ~roducer of natural sod~ 
ash and manufactures and sells other chemicals and mact1inery. 
The machinery is sold for indust:rial, agriculture.! and 
defense use. 

2. Sales to tn~ goverr.ment have averaged 32 percent of total 
revenues for the period 1980-1984. 

3. Corporate segments include: industrial Chemical, Petroleum 
equipment Services, Defense Equipment and Systems, Performance 
C hem i c a 1 s and S ~~c.: i a 1 i zed 1v1 a c h i n e r y • 
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GENERAL DY~AMICS CORPORATION 

1. General Dynamics is the largest U. S. defense contractor. 
Products made include: military aircraft (~-16, F-111 parts), 
Atlas and Centaur boosters, romahawk missiles, tactical 
missiles, LNG tankers, naval vessels, submarines (SSN-Gd8, 
Trident), and data devic~s. Products sold are lime and coal. 

2. Sales to the government have averaged 82 percent of total 
rev~nues for the period 1980-l9b4. 

3. Corporate segments include: Government Aerospace, Governmen~ 
Sni!:Jbuildlng, Commercial Shipbuilding, Lanu Sy!:>tems and Other. 
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GRUMMAN CORPORATION 

1. Grumman Corp. is the largest producer of carrier-bas~d 
aircraft. Military aircraft include the F-14A, A-6E, ~A-6B, 
KA-6D, ~-2C, X-2~, and C-2A. Non-aerospace ~roducts include 
truck bodies, canoes, yachts, and special ~urpose vehicles. 
Other activities include hydrofoil boats and data processing. 

2. Sales to tne government have averag~d 90 ~ercent of total 
revenu~s for the period 198fl:l-1984. 

3. Corporate segments include: Aerospace, Information and 
Financial Services, and Commercial Products, t\lon-Aero.sl:-'ace. 
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LI TTON I NDUSTHIES INCORPORATE D 

1. Litton Industries Inc. produces defense ele c tronic 
systems, material handling equipment, machine tools, comput e r 
a nd microwave components, integrated circuits, motors dnd 
drives, avionic instruments, electronic and mechanical 
components, medical eyuipme nt and warships. 

2. Sales to the government have averaged 34 percent of total 
revenues for the pe rio d 1980-1~ 84 . 

3. Corporate segments inc lude: Advanced Electronic Systems, 
business Syst e ms, ~l ec tronic a nd ~ lectric a l Prod ucts, 
Industrial Systems and Servic e s a nd Marine Eng inee ring ~ nd 
Producti on . 
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LOCKHEED COHPUHATlON 

1. Lockheed Corp. is one of tne largest J. s. defense 
contractors. Aircraft production includes C-13~/L-10~ and C-~ 
transports, P-3 antisubmarine warfare and Th-1 reconnaissance 
aircraft. Rocket production includes ~rident and Poseidon 
missiles and Agena boosters. Other interests include 
shipbuilding, electronics, and ocean mining. 

2. Sales to the governm~nt have averaged ~5 percent of total 
revenues for the period 1980-1984. 

3. Corr.;orate segments includt::: t~lissiles, ~pace and 
Electronics Systems, Aeronautical Systems, and Marine and 
Information clyst~ms. 
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MARTI N MARIETTA CORPORATl ON 

1. Martin Marietta Corp. is a major supplier oi aeros~ a c e 
launch systems, missile systems, command and control systems, 
electronic and communication systems, information ana data 
services, and aircraft components. Major systems include 
Titan IlL, Persning II, ~~and Space ShuLtle. Otner 
activities include aggregates and refractories. 

2. Sales to the government have averaged 4 8 percent of tot~l 
revenues for the period 1980-1 984. 

3. Corporate segments in ~ lude: Aerospac e Syst ems, basic 
Products, and Data Systems. 
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MCDONNELL DOUGLAS COhPOHAT 10;.'-l 

1. McDonnell Douglas Corp. manufactur~s militart aircraft 
(F-15, F/A-18A, AV-8B, C-9, KC-10); commercial aircraft 
(MD-80, DC-10); spacecraft and missiles (Harpoon, Delta, 
Tomahawk, Payload Assist Module). 

2. Sales to the government have averaged 69 percent of tol~l 
revenues for the period 1980-1984. 

3. Corf.Jorate segments include: Combat Aircraft, '1'ransport 
Aircraft, Space Systems and Missiles, and Information 
.:3ystems. 
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NuRl'HRuP CORPORATION 

1. ~orchrop Corporation produces ~-5, F-20, F-18 and 
structural components for the boeing 747. Major research and 
designs include the Advanced Tecnnology bomber, telephone and 
broadcasting stations and sophisticated avionics for aircraft 
and missiles. 

2. Sales to the government have averaged 44 percent of total 
revenues for the period 1980-1984. 

3. Corporate segments include: Aircraft, Electronics, 
Services, and Construction. 

UP~RATI~G MARGINS 
()- Sign1f1es .-.Jegative J.'>JUI:lber 

St.:Gl\1Et-J l'S 1980 19 8 1 l9L2 1983 

Aircraft. .023 (.U3U) (.080) .kl40 
Electronics. .110 .160 .1 0 0 .120 
Services. .lb3 .l~U .11~ • 14 '-;, 
Construction. .170 .u40 (. 010) (.'-il6) 

1~0~ 

.LJBU 

.11 6 

.14~ 

-----------------------------------------------------------
1.4t; 1.3u 1.3U 1.15 l.lJ 

0Pt.:kAflNG ~AkGIN FIVE f~AH MEh~S P~R St.:GM~N~ 
(CCC - ComraerclC:tl Segments, liGG - Government !:;)egJaents) 

(NNN - t\Jeutral Segments, () - Signifies Negative L~umber) 

· .lS - - - - - - - - - - - -GGG- - - - - - - -
GGG 
GGG 

GGG GGG 
GGG 

.lu - - - - - - - GGG 
GGG 
GGG 
GGG 
GGG 

.G~ - - - - - - - GGG 
GGG 
GGG 
GGG 
G~u 

A..LHC. ELt.C. 

77 

GGG 
-GGG- - - - - - - -

uuG 
GGG 
c..;GG 
GGG 

-GGG 
GGG 
GGG 
GGG 
GGG 

CCC 
CCC 
CCC 
CCC 



ROCKWELL INTERNATION~L COkPOHATION 

1. Roc~well International Corp. produces components for 
trucks, automobiles, off-highway venicles, the Space Shuttle 
and its main engines, navigation satellites, missiles, ti-l 
bomber, electronic systems, avionics, telecommunications 
eyuipment, and microelectronic systems. 

2. Sales to the government have averaged 37 percent of total 
revenues for the period 1~80-1~64. 

3. Corporate segments include: Aerospace, Electronics, 
Automotive, and General lndustry. 
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SANDERS ASSOCIATES INCORPORATED 

1. Sanders Associates develops, manufactures, and sells 
advanced technology electronic systems used in electronic 
warfare, oceunograpny, electro-optics, antisubmarine devices, 
long range communications, and precision products. In 
acdition Sand~rs makes digital plotters, digitizers, graphic 
displays and other computer-aided design equipment. 

2. Sales to the government have averagt:d 56 percent of total 
revenues for the period 1980-1984. 

3. Corporat12 segments include: Government Systems and 
Products and Graphic Systems and Products. 

0Pt:kATI~G t'lll\t{G INS 
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VI. SUMMAHt AND CONCLUSIONS 

The overall purpose of this study was to present 

appropriate comparative data on major DOD contractors and to 

evaluate theic profitabillty. Two principal research 

questions and specific objectives were developed to su~~ort 

t tli s p u r p o s e • C h a pte r s I and I I out 1 i ned t h t: s t u d y 

methodology, provided the defense perspective of tne 1~8~'s 

and framed tne t1istorical context with a revie~o.· of CJu profit: 

studies. Chapter lii discussed the comparative groups, 

e~plained sampling techniques and defined the business 

population. Chapter IV aadressed profitability from th~ 

overall or macro level, and Chapter V addressed 2rofitability 

from a segment or micro level. The empirical findings ana 

the conclusions drawn from the tests and compari~ons a r e 

included with each of those Chapters. Rather than repeat 

t t1 o s e ass e r t i on s de r i v e d d i r e c t l y f rom t h e d a c.~ , t h i s f i n a 1 --­Cha~ ter will briefly suQmarize the findings and explore areas 

for follow on research. 

On tne oasis of th...:: f:Jrotltability measures s~lected, tt~~ 

period lYBU-1~84 proved to be very profitable for prime 

contrc...ctors among th-2 '·rotJ l k:JO' . 'l'nose with sales to DJD t.nac 

comprised greater than JO percent of total revenues have, as 

a group, pertormed :::>ettc.:r U1an thosE; with 1110r€: moC:c::st 

proportions of DOD business. '!'his conclusion is SUf.il::-'orted 
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both on a macro level and on a micro or segment basis which 

includes non DOD government sales. 

However, to generalize from this conclusion is considered 

speculative. There are important qualifications on which this 

study rests, not the least of which is a period of an 

unprecedented peacetime defense buildup. tlecause the total 

DOD business required for a firm to achieve 'Top 100' status 

in 1984 has grown to nearly 141 million dollars, the 

conclusions do not necessarily apply to the nearly 20, 0 00 

other i-irime defense contractors not included in that g rout-J. 

The volume of annual revenues sets the 'Top 100' apart in th e 

f1eld of DUO contracting as well as in th~ ~ositions th~y 

hold in corporate America. 

~he vari a tion of the DOD contr a ctors' p rofits by ~ it h ~r 

measure used in this study has been consistently less tn a n a 

s~mple of like si~ed commer~1al firms. ~v~n on a s e~ m~nt 

basis within individual firms, the variations in profits of 

th;;; government ori e nted segments f)rovc d to l.Je r.1Uch le s !:5 th a n 

those observed in segments with a commercial orientation. 0n 

both an agyregate an d seyment basis, there was littl e 

variability in profits and consequently less ex~osur e to risk 

for tll~; major contri:lctors studied. Thus the tradi t ional 

relationship based on higher returns entailing greater ri s Ks 

is revers\:: c.J . 'l' he "w l1 y .. o f the n i g h fJ r of i t a b i l i t y 1 o ~' r i .:, l\. 

r e 1 a t i o n s n 1 p n a s not been a cl d res sed • i 1 ow c v e r- , r i s k a n d 

r c: l a t ed v a r i a o 11:! s s u c n a s yo v e n1m en t .E urn i s ll e --.1 c: y u i t-l men c , 
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progr~ss payments and backlogs may be an area of int~rest to 

future researchers. 

The final research qu~stion asked in this study concerns 

its usefulness and implications. ~irst, like Gaul, there 

exist three divergent views on DOD contractors: the LJOD view, 

that of the Congress as representatives of the public, and 

that of corporate America. 'i11hile these generalizations arc 

somewhat coarse and very broad, and ac"nowled-:~ing that there 

are cn..:tuc:.llf many more vie-.vs, the more obvious <.:ontr.-C~sts 

remain valid. 

The c u r r t; n t: D 0 D v i e ·w· i s s u om €: d up . i n the 1 a t 1;; s t 

profitaoility st:udy, Defense financial and lnv~stment Hevlew 

(D.FAi..k), [Ref. 4: fJ.lX-2], wl1ich states tnat "n,atkup l ... olicies 

are balanced, are protecting the interests of the taxpayer, 

and are enabling u.S. industry to achieve an equitable returr1 

for their involvement in defense business". Basically, DOD 

s0es th~ contractors' environment CIS on~ of red ta~e, 

continual oversight, endless regulation, and significant 

risK. uowever, the contractors' J:-lrof its, in tn~ 111ai n, "'r.-~ 

considered fair. 

Cor,v~::rsely, t11~:: Congress dnd tl1 ·~ ~:JUblic wdnc. to oe 

assured that the defense cost/benefit ratio is in oalance. 

l'he contractors arE:: eXI:JE::Cled to tJrovid.:= tht;; uuD (dnd U1e 

entire federal yovernment) ~Hth goods dlld services C~t a 

r 2 u s o n a b 1 e iJ r. i c e • 'l' 11 e y a p ~ e a r to be 1 e .s s c o n c e r n e u w 1 t r 1 

b2 



profits than with cost overruns, fraud, and the priciny 

policies constantly reviewed in the ~ress. 

Corporate America's views are mixed. Though there are 

strong incentives to jump on the DOD bandwagon, such a 

strategic move has long term effects that might prove 

detrimental in a more constrained economic environment. 'l'h e 

prime contractors among the 'Top 1~0' seem to have ado~ted a 

"hold" strategy that is fundamentally moderate. ~om e larger 

commercial corporations are diversifying into defense wl1ile 

others ar e merging to ~xpand t!leir· shares of til e DO D t:-'ie. 

However, previous corporate excursions into c ommercial 

entert--rise by DuD hedvyweights nave often result e d in 

failure. Notable in this cat e8ory are General Dynamic's 

Convairs 8d0 and ~~U and Lockhe ed's Electra and 1~11. 

Thus, to significantly increase or decrease the proportion of 

DOD business remains a strat~~ic dil e mma for m~ny 

cor~orations: while the profit prospects of the 1~8 U 's ar~ 

inviting, tne future is un~erta in. 

ln an era of constrain ed resourc e s, both numan C~ n u 

f i n d n c i i.! 1 , a ll d Li 1 e r i s i n g co s t :::; o f i n c r e C:l s i n g l y so i-Jt li :::, c. i c c t e ci 

weapons syste1.1S, it is imperative to bal a nce the n e ed for a 

strony Jef ens c; in d ustri a l bas e ..vitll tne tisc a l r ealities o f 

the national buaget and the national debt. un this point, 

there se e llt:::; to be general a -jreement. I n larg e ~art, D0 0 

contracting is the Key element in this balance. 

oJ 



In summary, the profitability of DOD contractors s hould 

be reviewed more frequently and policy refinements made on 

the basis this empirical data. lt is hoped that this study 

will represent a useful reference for continued work in this 

important area. 
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APP~NDIX A 
1980 SELECTED COHPORAT£ FINANCIAL DATA 

CO~"!PANY TOTAl DOD ~JET NET J-= C 0.'-iM 
NYSE SYM s~LE S SALt: S INCC:-iE .... GRTH 1:GJVf 

ALD 5 51 g. 322.4v 2lj:J.9() 1::;~o .a J. ARC 41:>6. 2~:,.60 16 5 1. 40 7433.6 J. AV 2150. 2d6.o0 118.5'J 83.::.l.O o. 
SA 142 7. 2385.40 60 0. 50 231<+.3 1. CHV 4 l5~). 474.90 2401. Jv l 1'J77 • . ) :). CGP 5120. 250.40 1U 0. 5·) 5 -1o • J J. CDA 2790. 1 3 9. 4 \') 15 0. oO 1454.7 J. ESY 442. 157.o u 12.30 14•) . 2 ·J. EMR 3Gb 7. 1 j(). 20 23 7. 70 122 9 . 7 o. 
XON 10 3449. 479.6 0 56'5J.10 25412.0 J. FMC 3482. 834.60 14 2. 70 1245. =1 1 • FEN 90b. 5':>9.2~ 54.5 .) ts o .9 '} . 
F 3 7CJ 6. 3 )5. 7 v -1543.30 8567.5 J. GO 4743. 3517.-10 1Y 5 .OJ (}9"7.4 1 • 
GE 2496 ·'). 2202.0 8 151--t.OC) 82 OQ. J o. 
G~ 5 772 9 • 5 J8. 6 J -7~2.5J 1 7Jlf.t.6 o. 
GT d444. 2o4.10 2 06. 70 2302.5 ·J. GLD 2200. 2 44. 1-J 7 2. • 51) 803.) ·J. 
GQ 1749. 1322.00 3 J. 70 2~6.J 1. 
HRS 130 l • 1~3.00 7 9. 7 0 45 J . oJ J. 
HPC 248 s. 220.~0 11 ... 00 1 oo ~;,. 7 J. 
HON 492 5. 6 d 7. 00 29 3. 5J 1 '104.2 

_. , 
v. 

ITT 18530. 335.10 8-i 4. 3) 62 73. 5 -J. 
IBM 2o213. 4-16.90 35b 2 .J :) l6453.J J. 
LIT 4.2 46 • 652.3u 29 0. 3J 1166 • .:3 l • 
LK 53 96. 2037.CO 2 7 .6J 30o .• 2 1 • 
ML 261'-i. cl OC.60 138.1 ·) 1103.1 1. 
MD 606o. 32~6.5~ 14 4. 60 1512.:) 1 • 
MOB 6 282 3. 21b.20 28 1 3. JJ 13069.J 0 . 
MTi 84 7. 1J3.20 ~7.7'J 2(;6 • .;. o. 
MOT 2 0() 9 • 199.2u 1d6.1() 1151.'; J. 
NOC 1655. 1227.30 3 n. 1) 4~ .2 . 4 1 • 
PC 201.4. 1~J.j;j 9 j. b J 1·)dl.2 J . 
RC~ o011 • 5:3o.90 315.3J 136 2. .2 o. 
RTN 5ooz. 1745.0u 282.JJ 1.303.5 1 • 
RJR 103 54 • 2 02 .0 ,1 6 7 0. 4 1J 3449 .2 J. 
ROK 6906. 969.2J 28 J. 20 1.?4].2 1. 
RD 4 735 ~. 225. Q,) 3173.()1) 1 86 21 • ,) '). 
SAA 2.8 1 • 1 C 2.2~ 1 8 • 5() 13 ~ • .) 1 • 
SGN 42 :3 5 • 1~?.9J 167.7:) 131.:::.6 J. 
SMF 273 7. 43 ~. 4C 3 3 . 1J 427.4 J. 
SY 5430. a44.9C 31 3. OJ 2J 3 3. 7 J. 
TRW 4934. 5 J8. 0~ 21 1. 9i) 1287.1 ']. 
TOY 292 6. 3 ·-}6.20 34 3. 80 1401. -, J . 
TGT 1322 6. l5 ~4 .4J 726.0) 4164.;) J . 
TX I :3377. 578.10 16 9. 4·) 1153.:3 u. 
TOO 610. 394.2·J ld.50 5d.7 0 . 
UTX 12 32 4. 31CB.~u 39 3. 40 275 S .O 1 • wx 3514. 93.2.0~ 40 2. 90 25.29.:j 0. 
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APPENDIX t3 
1981 SELECTED CORPOHATE FINANCIAL DATA 

COj"!PANY TOTAL DOD .'JET NET J=C ~;-1,"1 
NY SE SYM S~L E S SALES IN cc:~E ~~GRTH l=GJVT 

Al 0 6407. 4 :j g. 2 ') 3-+8.08 190J. J \,. . 
ARC 262J8 . ?47.3-J l671.3 J 3655.2 J. 
AV 2326. 492.70 71.3:J 10~5.'3 :) . 
B~ 978 8. 26H2.70 4 7 3. JJ 2b55.2 1. 
CHV 452Gu. 971.70 23a.J.JJ 127v3.J o. 
CGP 5 ')2 s • 61t.ttu -2 J. 'tv 477.0 ). 
COA 3 10 1 • l61.3J 17 J. 60 1577.6 J. 
ESY 57 2. 275.0C 2 3. 8:) 15'7 • 3 J. 
EMR 342 9. 237.0'0 27 J. JJ 1 J 36. J J. 
XON 1l49d9. 11:52.2J 556 5. OJ ~ 851{-,. ··-t o. 
FMC 3J6 7. 1052. 4~ 17 6. 50 12 s 1. a 1. 
FEN 133 j. 457.60 b 4. 3) 227.3 J. 
F 38247. 5't.3~60 -1060.10 7.362.2 o. 
GO 5063. 34Q2.4C 12 4. 1 J 1·) 71 • 5 l • 
GE 272.40. 3013.0G 165 2 .OJ 912-3.0 o. 
G~ 6 2791. t21.60 33 J. 40 17721.1 a. 
GT g 15 3 • ,j-+1.60 24 3. 90 2373.4 J. 
GLO l34b. l51.4G db .40 dO ':J . 6 J. 
GQ l. 94" • 1710.30 2 0. 50 271.7 1. 
HRS 15 51 • 2 63. 7J 1J 4 .QJ 555.~ 0 . 
HPC 2 718. 2~1.1J 13 0. 5J 1051.3 :_). 

HON 53 51 • 838. b) 25 9. 3J 2J9-3.J 1). 

ITT 1 7 30 0. 379.9'] 69 4 .6·) 6116.2 J . 
IBM 2'-11J70. d ·J4.5C 3308.0). 18l6l.J ). 
LIT 4943. 133-+.90 31 1. 6 •) 1422. 5 l • 
LK 520G. 26 56. 41} - 2 • O:J 10-5.2 1 • 
ML 32<j4. 121.36. 9() 200.1) 11~-1.9 l. • 
MD 738 5. 44J9."tJ 17 o. oJ 1653.~ l. 
MOB 6d:>JO. 3.15. bJ 2434.JJ 1""to:57.J J. 
MTI 95 76. 1 7-,. 3 ·~ 53 .oo 2 51.6 J. 
MOT 33J 0. 1S19.1 ~~ 175.0J 12 8J • J J. 
NOC 1 s~ 1 • 623.00 4 7. d!) 50/.:) 1. 
PC 3349. 11<3.-j ·J 1 :J 3. 70 1309 • .3 J . 
RC~ 800 5. d76.8J ? 4 .o J 1637.] 1). 

RTN 563 ·~. 1825.90 324.0.J 153b.0 1. 
RJR 1lol2. 37S.S'J 76 7. ~J 392-1.J .) . 
ROK 7')4 ·). 1125.-JC 2.S l.BJ 1 ·12~ • 7 l . 
RO 4 7 63 B • 227.70 212~.00 l45~L.J ·' Je 

SAA 36'i-. 190.4(; 2 1 .9 J ts c.g 1. 
SGN 5343. 238.3J 214.0) 16 Sd. 2 ,) . 
SMF 2 234. 564. su J 0 .4J .:.45.3 J. 
SY 5 57 1 • 92':3.10 22 1. dl) 233b.;J ). 
TRW ::>2 95. 516.5() 22.2. dJ 1417.~ J . 
TOY 323 8. 4Y.>3.5J 412.30 1 70o. 5 u. 
TGT 1.546 2 • 1151.30 813.0:) 5J45.J o. 
TXT 332 ~. 471:3.<;0 14 5. tjJ 1227.J J. 
TOO 71 b. 472.1 0 3 1. 7J 80.2 o. 
UTX 136'77. 3775.5J 457.7.J 3212.5 1 • 
wx 9 36 7. 1124.7 'J 43 a. oo 2'32().7 o. 
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APPt::NDIX C 
1982 SELECTED CORPORATE FINANCIAL DATA 

CO,"!PAN 'f TOTAL DOD >J c T ,'4ET J = C :J.'~ M 
NYSE SY1"1 S~LE S SALES INCC:~E · • .,c~TH l-=GJVT 

Al 0 616 7. 5St.7G 272.00 3207.0 J. 
ARC 2.6991. 2o8. 7C 1676.10 S86.S.J 

,... 
v. 

AV 2459. 667.9.J 8 2.. J 1 112 3 .5 o. 
BA 9035. 3 2.3 . SJ 2 9 2 • Ji) 231.:.J t • 
CHV 3594.3. 6 C3. 90 Lj 7 7. 00 1 32 46. J "' ... CGP 5 817 • 1 82. . 5t) 6 5.60 523.6 J. 
CDA 42.92. 175. ou 15 5 • 10 172'5 • .) J. 
ESY 754. 2 14. 70 3:5.8) 9 '"' "' J. v. J 
EMR 3502. 1:32.40 2Ju.1J 15 5 .:; • 7 ~) . 
XON 103553. 3~0.5U 4135.90 28-'t4J.v J. 
FMC 34~'1. 1J lu. 6C 1.52.4,) 1344.2 t • 
FEN 1104. l 79. l c 3 5. 30 237._j J. 
F 3 7 06 7. d9 6. 7 1

: ' -6 57. SJ 6077.5 o. 
GO 61:>4. 5891.1C 160.5) 117,.J l • 
GE 2 6 50J. 3654.10 1 3 i 7 • Ul) l019~.J t) • 
Gl'1 6002 6. 6J9.50 9b2.7'J 1 82 d 7. 1 o. 
GT 36cl9 • 4~3.70 247.SJ 2457.2 J. 
GlD 1640. 2 7 7. 70 9 0. 5J 8B.7.5 o. 
GO 2057. 1900.4J 9 0 .3J 3ZJ.3 l. 
HRS 1/1 ~. 2613.90 7 5. 60 59u. 7 J. 
HPC 24 6t; • 3Cd.9C 8 6 • 9.) 1073. 9 o. 
HON 5490. 1217.28 272.90 2143.4 ). 
ITT 1 s 95 a • 442. 51J 70 2 .30 6122. 0 ). 
IBM 34364. l196.3C 0:.41) 9. 00 l99o0.J .) . 
LIT 4942. 1316.Ju 315 .:)J 1676.3 l • 
LK 5o 13. 34 s 8. 5 ·) 2J 7. 3J 41d.~ 1 • 
ML 3 526. 20C8._jQ ..:, l . 6(; 32 i • .5 l. 
MO 7 331 • 563C. 10 21 4.. 70 1:31::~ • .:, 1 • 
1"108 6 3 32 8 • 254. 1 -: 1380.J.J 1 4 7 42. • Q J. 
MTI 1 ~a a. 2Jl.b0 D a. 4 ,) 3 HJ • 1 o. 
MOT _j 7 de • 2 3 7. 3J lo 1. ·'t-t) 11 u ~· • J -]. 
NOC 247'J. 1:5 ;;a. zo 5. -1-d 49:.!.1 l. 
PC 316 5. 2J4.dv 1:)6.1J 14f.)7.7 o. 
RC~ 323 7. Sj5.9C 222.6:) 2 1+42.,:; tJ . 
RTN 5 :> 13. 22j2.3J 31 a. aJ 1711.7 l • 
RJR 13075. ~t:l6.1v 89 0. OJ 4 7 o6. J ) . 
ROK 7 3C1 5 • 26SC.~:J 33 l • 6) 2J97.3 t • 
RO 5 161 5 • 32c.3G 2~~ 2.. ::j .) ib l 97 .J J. 
SAA 4j6. 3 C.3. 50 2 6. 4J l 74. s t • 
SGN 4936. 3!)7.20 11 J. 2J 1o94.5 u. 
SMF 2 52 3. 549.1:..1 -11 • 50 435.5 o. 
SY 507 6. 11~3.90 113.1') 2 3 ::i"t • 4 ,., 

u e 

TR ~~ ?132. H6d.7J 19 (). 3l) 1511.-t :J. 
TOY 2364. 5 ;)0. 2 J z:, J. d·) 2 l ) 8t) . -+ J . 
TGT 1 1+9-1 9 • 3 44. 60 84 8 . oc 5~74-. 8 J • 
TXT 293o. 5d3.70 d 4. 4J 1227.3 .) . 
TOO 73 R. 4v4.2J )0.21 1 1 L • 9 o. 
UTX 13577. 420tl.J G 42 b. ·]·J 343i.7 l. 
wx 9 745. l4 9 1.7J 4-+"1.30 31 75. ) o. 
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APPENDIX D 
1963 SELECTED CO~P0RA~~ ~1NANCIAL DATA 

CO,~PANY TOTAl ODD ~I ET NET J = c CJ~~i'-1 
NYSE SYM S~LE S SALES lNCO !~E ',.mRTH l=GJVT 

AlD 10 Q 22. 0 77 3 .2C 45 0. OJ 2747.:) 0. 
ARC .25 93 7. u 3 61. ;3c 154 7. OJ 1065'1.) J. 
AV 280:>.0 61:>.5 0 10 2 • 6-) 1123 .,) J. 
SA 11129.0 4422.0 G 355.:JU 3J3u. J 1 • 
CHV 29182. \.) 5 GQ. 8 ;) 1590 .OJ l 7 ~62 • . J .J. 
CGP S9t:d. a 2 ·j3.3G 9 3. 1 ·J 571.6 J. 
CDA 4 5 32. c 273.40 16 1. 70 1825.0 ) . 
ESY d26. 6 3v'1. 5 ;) 4~.90 2 3 ·..J. "3 o. 
EMR 3 "t 75. 7 273.5:1 3:J 2 • 9J li36-7 • .J o. 
XON 94591.0 374.UC 4'1o5.0J 294-1-j.J '). 
FMC 34'13.0 12.J5. GL 1b o. dO 1443.J 1. 
FEN 891.6 25S.-1 0 28.4J 245.3 'J. 
F 44455. 0 1072.JO 13o6.9J 75't5. J J. 
GO 7146. 3 68t8.3G 2Jo.60 126C.J 1. 
GE 26d0J. 0 45U3.JO 2024.00 11270 .) ·). 
Gi"\ 74582.J H '13. 4 0 3730.00 2 C483. J 0. 
GT 9735. 0 440.u'J 270.40 3.J16.J J. 
GlD 13 24. d 278.30 7 'j. 2') 33~. 0 0. 
GO 2254.8 22 9 7. 7G 11 'J • 7u 4?2.4 1. 
HRS 1195. e 446.00 5 J. 30 d13.J '). 
HPC 2629.0 3 oa. oc 17 4 .2J 123o.J o. 
HON 6 0 73. 6 1113.90 23 1. 2J 231.). 7 ,, 

l.;e 

ITT 1415:>.4 6 ~: 3. 3J 6 7 I t • 5;) 5755.J t). 
IBM 45)37.0 1421.lJJ 54~ 5 .OJ z 32 19. J J. 
LIT <.tl19.2 216.3.-7 0 2:;1.60 13 29.0 1 • 
LK 6 490. 3 40'J5.7 G 2~ 2. 8) 32 u .2 1 • 
ML 3 8 9'1. 3 2271.9 0 141.30 845. ~ 1. 
MO 811l.J 610:.2.7J 274.90 10 67.9 1 • 
MOB 60624. 0 2 ' j 5. 5u 15 -J l • ou 1 3 9 5,~. 1 ) . 
MTI 150 9 .2. 2 •31. 2 c 7~.50 63b. 3 J. 
MOT 4..l2d.O 3 21. 3 ·j 244.0J 1946. ') o. 
NOC 32 bJ. 6 ~ 't6.6L: 1J0.71J 57a.s l. 
PC 2533.~ 26 4.4J l ·~ • 70 1441. + J. 
RC~ 8 177. 3 11 3 1.00 24J.dJ 1971.6 :) . 
RTN 5937.8 2728.JJ 30 1). 10 1887.'t 1. 
K.JR 13533.0 1 9 0.60 83 ~. J t) 52 3 3 • .) J. 
ROK d JS7. 9 45 1+ 5. 0 0 339.1 '1 2367.3 i. • 
RO 494J2.D 3 V5. :>C 2493. ·) ') 170 2;:..;. J. 
SAA :>7 F3 .1 353.7 0 J 7 .OJ 2 81 • ) 1. 
SGN 6 074. u J<.t2.3 J 11 4 .JO 2517.J 0 . 
SMF 2473.4 6-t9. 9 (; 1b.20 '+12.:) J. 
SY 4914.0 11 3 2. 5 ~ ; ZJJ.OJ 3Siitc. 5 .J. 
TRW 5~93.0 11J6.JO 2 ·~ 5. 2J 1613.9 o. 
TOY 2 ' j 79. J 5 j J. 7 0 3J :.. • 6~) 2 64t. 2 J. 
TGT 14449. J 3762.00 71 S. OJ 5:322.J :J. 
TXT 2980.0 671.1 0 8 3. 7J 11 '-3 9 . 7 J. 
TOO 622. 3 444.3 (, 2 1. 90 13J . 7 o. 
UTX 14o69. 3 38()7.40 5J'1.2) 3781.7 1. 
wx 9 5 32. 6 1178.3J 44 9. J ,J 341 C . 3 J. 

88 



APPENDiX .t:; 

1984 SELECTED CORPORATE FINANCIAL DATA 

COl~ PAN Y TOTAL ODD .'JET NET J =C J:~M 
NYSE SYI"' S~LE S SAL t:S INCC:~E ',~CRTH 1=GJVf 

Al 0 10 734. 0 75d.3 G 4a 7. OJ 304 3 . J J. 
ARC 24654.J 3 -3 0. 20 112 9. 00 97 4 .) . 7 ). AV 2 J dv.9 8 12.7G 12;. Sv 11 >3 7.7 J. 
SA 10 3 54. 0 45 o3.dO 7 d 7. JO 36 '-1 5.) 1 • CHV 29207.0 432. 00 1534.0J 1476:-;.J :). 
CGP 6 2 oO. 4 34-.. 00 10 1.7J 577.7 ..... . 
CDA 5 0 26.<7 2 1-t3. 11J 3 1. o O 1775.6 J. ESY 819. 4 25<1.i J 59.0U 2 85. 9 :J. EMR 41 7o. a 2 8 1.8J 34 -~ .2G 1 8 6 9 .2 o. 
XON 9"1276. 0 5 8 6.5 0 5:,2 5. 0 :) 2 8d:;1. J J. FMC 342 9. 8 1 156.7 ) 2 2 5. 90 ')5 J .) 1 • FEN 873. 9 163.2-:J 1. '1'\J 22 2 . 7 "' F 

u e 

523 66 . 0 1124.0 0 2.90 1. Ju 9 8 3 7. 7 o. GO 7 B3i.a 5~51.50 331.7:) 1J6 ~ .1 1. GE 279:5u.G 451-+ • .:. G 223J.JJ l25T) .J ') . 
GM d3 890. 0 1u1d.60 45 1 7. J:J 2 3-15 -3 .7 .) . 
GT tU240. a 414. 0 u 411.tJJ 31 71 • 3 o. 
GLD 1397.0 2 9 3. dO 3 9. 30 d 54.7 J. 
GQ 2603. a 2419.0 0 103. 4J 543.6 1 • 
HRS 1995.8 2 9 4. co B 0 • 4-:J d 1J . 1 o. 
HPC 2571.0 437.d0 1'1 7.20 1366 . 1 o. 
HON 6 J73. 6 1354.4 i.J 3 3 4. dO 23 3 .... 1 0 . 
ITT 12701.0 11 3 9. 60 3J 2. 50 5711.5 o. 
IBM 45<;37.0 1571.60 65 82 .00 2 64- 8 9 . 0 J . 
LIT 4oC5. 7 244 0 . 7C 27 7 .4J 2 0 1 2 . '7 1 • 
LK 

~~~6·: ~ 4 9 67.4 0 34 4. 1 D 11 5 i. • ) 1 • 
ML 22 60 . 7·J 1 7 b. OJ 626.J 1 • 
MD 9 662. 6 76 84.2 0 3L 5. 3J 2 34 ::, . j 1 • 
MOB 60624.0 1 Cj 5. JC 1270.00 136211- . J J . 
MTI 2001. 5 <1- 68 .90 l J :.j . ao b3 0 . 3 J. 
MOT :,s~4.c 3 '1LJ . 3u 33 7. OQ 227 3 .J 0 . 
NOC 36 5 7.d dc 2. oo 1 A 'J. 90 7 2~ . ;3 1 • 
PC 256;.1 2 73.~J 1 7 J .JO 1 6 1S . 2 J . 
RC ~ 10111.6 11 1 6. 1C 24 6. 4J 2J dJ .3 ]. 
RTN 5 9'76 . 0 3~ s-J . uv 3 '? J .1) 19 7 S . 2 l • 
K.JR 12CJ7'?. J 24J.3 J 8 -+3.0 ') 447 3 . ;) J . 
ROK 9322 . 1 621 9 .30 4 '9 6.5:) 2 51 b .3 1. 
RD 513b9. J 2 6 9.3 0 253'1.0 -1 1773 6 .1 f"'\ v. 
SAA 74o. 1 -1- J o.6 L. 4 9. J ') 3 17.3 1 • 
SGN 5.;20.J 415. 7 ~ 3J 1. O•J 26<7j . J o. 
SMF 25l 3 . 8 5 o0 . 6J 5 J . 3J 4 8 3 .7 .__. . 
SY 5 687. 2 1ol5.1 J 23 6. 70 2 9 G2 . i o. 
TRW 6 •)o 1. 7 98 2.5U 2 6 6 . 90 17 5G .6 J . 
TOY 3494.3 <t 25 . 80 574.3J 115 ) . ;) -J . 
TGT l43 SJ. 0 74 u. 9G 63 1 • 8 ) 61 5j . J t] . 
TX I 3 221. 0 .g 0 ?. Ol) 11 j .:> J 11 3 7.7 J . 
roo 5 0 b. 8 14 1. ~u 1 8. g .j 13C . 7 J. 
UTX 16331.8 .32 .:c.. 8·J 6 -+ 5. JO 41b S . ~ 1 • wx 10264. 5 1'743. 5 C 53 5. 9 0 374 C . 3 o. 
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APPENDIX F 
1980-1984 SEGMENT OP ERATI~G MARGiNS DATA 

C C'"'PAN Y SEGMt:NT O=COMM OP EK ,~ T r NG M/\RG£NS 
NYSE SYM 1 =G ov r ~0 dl 32 ':)j d4 

2 =N EUT 
BA C0 '1 r R A;' JS '..J .G9 .o~ .CG3 • ;) 14 • 003 

,'-II L TKANS l • Od4 • 132 • 113 • 11 'J • i ll 
MSL/SP ACe 1 .us • J53 • l 02 .)C) o ~· -e . ':) 

FMi... li'JU l. H E,"l J .135 • l4.J .l54 .LS8 • l .3 2 
Pt: I ECUii' ) .1 7J • 203 .16 -.J33 -. 0 93 
OtF E~..iUIIJ l • 126 • JCJ 2 .u 82 .J90 • 135 
PE~F CHE."l r) .034 • 125 • J 30 .J6l • iJ5 
SP ~C t--1 ACH {) .017 -. 005 -.J57 -.J~o • O b ) 

GO G8V A E r{QSP l .069 • ca2 • u 9S .l oc • 10 3 
sov s li I})b l • 02~ • J lJ .J 26 .060 • J 94 
CCJl'-1 SH IP8 u .JJ4 -. j 10 ~. 3 clO -.J06 • 1 4 7 
LANO S YS l .J 32 .J32 • 0 3 d 
OTHEK u .086 .Jl5 • J oa .J 20 • J 23 
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